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Preface

Mahatma Gandhi is quoted as saying, “Earth provides enough to satisfy every
man’s needs, but not every man’s greed.” What was Gandhi trying to convey
with that statement? Maybe, the Earth does not have limitless resources for
human consumption and we as humans impact the health of the planet by the
choices we make. All humans live on one planet, planet Earth. Some call
Earth “Mother Earth” because Earth nurtures life just like a mother. Human
societies throughout history have symbols and depictions of Earth as a
nurturer since every species on Earth depends on the resources of the planet
for existence. Environmental facts are having good health by occupying
pleasant, stimulating environments that support well-being. It promotes
interaction with nature and also creates an enjoyable personal environment
(both in and out of your workspace). Everyone can have a strong
environmental consciousness simply by raising their awareness and
incorporating features that help to make their setting more agreeable to them.
The core principle of environmental facts is respect—respect for all nature
and all species living in it. When you become environmentally aware, you
will be able to realize how your daily habits affect your home life as well as
your work life. Improving environmental facts is simple and results in a more
balanced lifestyle. The book is a perfect example of the same venture with the
aim of making each reader environment facts aware and open horizons of
research for future endeavours.

Dr. Alka Vyas



About the Book

Environmental Health is being challenged globally by a number of factors.
The fast-paced development has led to several problems that are interrelated
and variable, ill-defined, incomplete, challenging and difficult to resolve.
Climate change, deforestation, urbanization, loss of biodiversity, STDs,
zoonotic illnesses, and other concerns are examples of various factors when it
comes to current global health emergencies. These issues are among the
continuing challenges in global health because they are complicated,
multidimensional, and significantly influenced by social, economic, and
political variables. The 21st century faces unprecedented environmental
changes, from climate change and urbanization to deforestation, biodiversity,
loss of natural resources and habitat. Accelerated economic growth with high
consumption level in developed countries and aspirations of developing
countries to reach matching levels of growth are continuing to damage our
planet. As Earth’s ecosystems are disrupted, we face the loss of ecosystem
services and even the spread of zoonotic disease, COVID-19 is an example to
it. Developing nations like India face even bigger challenge as India is one of
the fastest growing economies of the world and will continue its rapid
urbanisation and economic development in the coming decades.
Unfortunately, this growth is at the cost of degrading environment health in
the form of rising consumption and demand for energy, increasing
greenhouse gas emissions, and constraints on critical natural resources such
as land, water and biodiversity harboured by them.

Every problem has a solution and an old adage says “When there is a Will
there is a Way”. This book not only discusses the reasons and effects of the
environmental damage but also about the way out for a better and healthy
environment and Environment. A collective effort, cooperation and
commitment from all sectors of society needs to be thoroughly comprehended
for a better environment for us and our next generations.

Dr. Gargi Rana
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Chapter -1

Causation, Manifestations, and Advanced
Remediation Modalities of Metal Intoxication - A Holistic
Context of Indian Subcontinent

Ratna Sherry
Department of Chemistry,
MMH College Ghaziabad, India
sherryratna@gmail.com

Abstract: Metal poisoning, also known as heavy metal toxicity, is a
serious problem in India. Heavy metals are toxic elements that can have a
detrimental effect on human health. Heavy metal poisoning in India
include Industries, Water, Air and Soil. Heavy metal exposure can lead to a
range of health problems, depending on the type of metal and the level of
exposure. Some of the common symptoms ofheavy metal toxicity include
fatigue, muscle weakness, headaches, abdominal pain, and tremors. Long-
term exposure can lead to more severe health problems such as kidney
damage, neurological disorders, and cancer. The Indian government has
taken several measures to address the problem of heavy metal poisoning in
India, such as the setting of heavy metal exposure standards, the
enforcement of regulations on heavy metal-containing products, and the
promotion of heavy metal-free alternatives. However, much more needs to
be done in terms of implementing effective policies and monitoring their
implementation to curb heavy metal poisoning in the country. This paper
looks into the causes, effects and advanced treatment solutions.

Keywords: Soil pollution, water pollution, metal poisoning, treatment
methods
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BACKGROUND

India faces an extreme situation dealing with metal poisoning.

Several factors lead to the current state of the country - high population,
unmonitored industrial and agricultural practices and poor implementation
of government policies. There have been several reported cases of metal
poisoning in India in recent years. Some examples include:

In 2011, hundreds of people in the state of Tamil Nadu were
hospitalized due to lead and mercury poisoning caused by a
smelting factory in the area. The factory was releasing toxic
emissions into the air and water, which were then being consumed
by local residents.

In 2014, over 500 people in the state of West Bengal were
diagnosed with lead poisoning after consuming food from a local
market that had been contaminated by a nearby batteryfactory.

In 2016, over 100 people in the state of Andhra Pradesh were
hospitalized due tocadmium poisoning caused by a pharmaceutical
factory in the area. The factory was releasing toxic wastewater into
a nearby lake, which was then being consumed by local residents.

In 2018, over 100 people in the state of Uttar Pradesh were
hospitalized due to nickel poisoning caused by a metal factory in
the area. The factory was releasing toxic emissions into the air,
which were then being inhaled by local residents.

In 2020, in the state of Odisha, a large number of villagers were
affected by toxic heavy metals like chromium, copper, nickel and
lead in the soil and water, due to a mining company.

These cases highlight the ongoing problem of heavy metal
pollution in India and the impact itcan have on public health.
Many of these cases have been caused by industrial activities such
as mining, metal smelting, and manufacturing, and often due to
lack of proper waste management systems.
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CAUSES

Some of the common sources of heavy metal poisoning in India

include:

1.

Industries: Industrial activities are a major source of heavy metal
pollution in India. Many industries in India, such as mining,
metallurgy, tanneries, and electroplating, release large amounts of
heavy metals into the environment. These metals can contaminate
water, air and soil and therefore, can cause health problems to people
living or working in the proximity of these industries. The mining
industry, for example,releases large amounts of heavy metals such as
lead, cadmium, and zinc into the environment, which can contaminate
water, air, and soil. The smelting and refining of metals also releases
large amounts of heavy metals into the environment. The tannery
industry is also a major source of heavy metal pollution, particularly
the release of chromium, which can contaminate water, air, and soil.
The release of heavy metals from tanneries can also cause health
problems for workers, as well as residents living in the proximity of
the tanneries. The electroplating industry also releases large amounts
of heavy metals into the environment, particularly cadmium, lead, and
zinc. These heavy metals can contaminate water, air, and soil and can
cause health problems for workers and residents living in the
proximity of electroplating facilities.

Contaminated food and water: Heavy metals can also be present in
food due to contamination from heavy metal-containing pesticides,
heavy metal-glazed pottery, and heavy metal-soldered cans. In
addition, heavy metals can also leach into water from pipesand fixtures
in buildings, particularly older buildings.

Agricultural runoff: The use of pesticides and fertilizers in
agriculture can lead to the leaching of heavy metals, such as cadmium
and mercury, into water resources. These heavy metals can then
contaminate water sources and lead to heavy metal poisoning. When
farmland is not properly managed, soil erosion can occur. This erosion
can lead to heavy metals in the soil being washed into nearby water
sources, leading to heavy metal contamination. Animal waste, such as
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manure, can contain heavy metals, such as lead and zinc, which can be
washed into nearby water sources through runoff. Heavy metals can
also be present in surface runoff, which occurs when water from rain
or irrigation flows over the surface of the land and picks up pollutants
before flowing into nearby water sources.

Lead-based paint: Lead-based paint can release lead into the air and
dust, which can be inhaled, it can also chip and peel, releasing lead
dust into the environment.

Natural sources: Some minerals, such as arsenopyrite and pyrite, can
release heavy metals such as arsenic, lead, and mercury into
groundwater. Volcanic eruptions can release heavy metals such as
lead, zinc, and copper into the air and water. Forest fires canrelease
heavy metals, such as lead and mercury, into the air and water.Heavy
metals can be present in soil due to natural erosion of the earth's
crust. Some wild animals, such as certain species of fish and
shellfish, can contain elevated levels of heavy metals due to the
presence of these metals in their natural habitat.

Occupational exposure: Workers in industries that involve the
handling of heavy metals may be at risk of heavy metal poisoning due
to prolonged exposure.

Traditional medicine: Some traditional medicine practices in India
may involve the use of heavy metals such as lead, mercury, and
arsenic, which can cause heavy metal poisoning if used in excessive
amounts.

HEALTH IMPACTS

Heavy metal poisoning can have a range of negative health

impacts, depending on the type of metal and the level of exposure. Some
common health impacts of heavy metal poisoning include:

1.

Neurological effects: Exposure to heavy metals such as lead, mercury,
and cadmium can cause neurological effects such as headaches,
tremors, memory loss, and cognitive impairment. In severe cases,
heavy metal poisoning can cause brain damage and developmental
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disorders in children.

Kidney damage: Heavy metals such as cadmium and lead can cause
damage to the kidneys, leading to chronic kidney disease and kidney
failure.

Anemia: Heavy metals such as lead and copper can interfere with the
body's ability to produce red blood cells, leading to anemia.

Liver damage: Heavy metals such as lead and cadmium can cause
liver damage, leading to liver dysfunction and dysfunction in other
organs.

Cancer: Long-term exposure to heavy metals such as cadmium and
nickel can increase the risk of certain types of cancer, such as lung,
prostate, and kidney cancer.

Reproductive and developmental effects: Heavy metals such as lead,
mercury, and cadmium can also cause reproductive and developmental
effects, such as stillbirths, low birth weight, and developmental delays
in children.

Immune system dysfunction: Heavy metals can lead to immune
system dysfunction, making individuals more susceptible to infections
and diseases.

WATER TREATMENT SOLUTIONS

There are several treatment solutions for removing heavy metals

from water, including:

1.

Coagulation and flocculation: Coagulation and flocculation are
chemical treatmentprocesses used to remove suspended particles, such
as heavy metals, from water. The process works by adding chemicals
called coagulants to the water, which cause the particles to clump
together and form larger particles called flocs. Coagulation involves
adding a coagulant, such as aluminum sulfate or iron salts, to the
water. The coagulant neutralizes the electrical charges on the particles
in the water, causing them to clump together. Flocculation is the next
step, it involves gently mixing the water to encourage the particles to
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form larger clumps called flocs. This can be done by using mechanical
equipment such as a flocculator or by simply allowing the water to sit
for a period of time. The flocs formed are large and heavy enough to
settle to the bottom of a sedimentation basin or can be removed with a
filter. Coagulation and flocculation are effective in removing a wide
range of contaminants, including heavy metals, bacteria, and organic
matter. However, it's important to note that the process requires careful
control of pH, temperature and dosage of chemicals to optimize the
performance.

Adsorption: Adsorption is a water treatment process that uses
adsorbent materials, such as activated carbon or zeolites, to remove
contaminants, including heavy metals, from water. The process works
by attracting the contaminants to the surface of the adsorbent material,
where they are held in place and can be easily removed. Activated
carbon is a common adsorbent material used in water treatment.
Activated carbon is made from carbon-rich materials such as coal,
wood or coconut shells, that have been treated with oxygen to create a
porous structure. This porous structure allows for a large surface area
for adsorption to take place. Activated carbon can remove a wide range
of contaminants, including heavy metals, pesticides, and organic
compounds. Zeolites are another type of adsorbent material that are
used in water treatment. Zeolites are a group of naturally occurring
minerals that have a porous structure and can remove heavy metals,
such aslead and copper, from water through ion exchange. Adsorption
is an effective method for removing heavy metals from water, but it
requires the use of a large volume of adsorbent material. Additionally,
the adsorbent material can become saturated over time and will need
to be replaced. It is also important to note that the adsorbent material
can release the captured contaminants if not disposed of properly.
Adsorption is usually used as apolishing step after other methods like
coagulation and flocculation. It is also commonly used in conjunction
with other water treatment methods to achieve a higher degree of
purification and to provide a barrier against the adsorbent material
becoming saturated.
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3. Ion exchange: The process works by exchanging the ions of the
contaminants with ions that are already present in the resin. Ion
exchange resins are made up of small beads that contain ions that can
be exchanged with the ions of the contaminants in the water. The
resins are typically made of synthetic polymers and come in two types:
cation exchange resins, which exchange positively charged ions, and
anion exchange resins, which exchange negatively charged ions.
Cation exchange resin can remove positively charged ions, such as
heavy metals like lead, copper and zinc, from water. Anion exchange
resin can remove negatively charged ions, such as nitrate and fluoride.
The ion exchange process can be performed in a batch process or in a
continuous flow process. In a batch process, a fixed bed column filled
with resin beads is used, while in a continuous flow process, a resin
bed column is used. Ion exchange is an effective method for removing
heavy metals from water and it can be used to remove a wide range of
contaminants. However, it is important to note that the process
requires regular replacement of the resin beads, and it can also
generate waste brine that needs to be managed and treated properly.
Additionally, the ion exchange resins can also be saturated over time
and need to be regenerated or replaced. It is also important to consider
the pH and temperature of the water, as well as the specific type and
concentration of heavy metals, to achieve optimal performance of the
process.

4. Reverse osmosis: The process works by applying pressure to the
water, which forces it through the membrane, leaving the contaminants
behind. RO systems typically consist of several stages, including pre-
treatment, filtration, and post-treatment. Pre-treatment includes
processes such as coagulation and flocculation to remove suspended
particles and sediment, followed by carbon filtration to remove
chlorine and organic compounds that can damage the RO membrane.
The water then flows through the RO membrane, where dissolved
contaminants are removed, and finally, it goes through post-treatment
where the water is disinfected and remineralized. RO is an effective
method for removing heavy metals from water, as well as a wide
range of dissolved contaminants. However, the process requires high
pressure to force the water through the membrane, which can becostly
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and requires a significant amount of energy. Additionally, the RO
membrane can become fouled over time, reducing its effectiveness and
requiring replacement. Also, the process can also generate a high
volume of reject water, which is water that contains the contaminants
removed during the process and needs to be properly managed and
treated. It's also important to note that, while RO can effectively
remove heavy metals, it's not ideal for removing all types of
contaminants, such as volatile organic compounds, and it's often used
in conjunction with other methods like adsorption and ion exchange.

Bioremediation: Bioremediation is a water treatment process that
uses microorganisms to remove pollutants, including heavy metals,
from water. The process works by introducing microorganisms that
have the ability to degrade or remove the heavy metals from the water.

There are two main types of bioremediation:

e Bioaugmentation: This type of bioremediation involves
introducing specific microorganisms that have been selected for
their ability to remove heavy metals from water. These
microorganisms consume the heavy metals and convert them into
less toxic forms.

e Biostimulation: This type of bioremediation involves adding
nutrients to the waterto promote the growth of naturally occurring
microorganisms that can remove heavy metals.

Electrocoagulation: Electrocoagulation is a water treatment process
that uses electricity to coagulate or clump together particles in water,
making them easier to remove. The process involves passing an
electrical current through a series of electrodes, which creates an
ionized field that causes the particles to coagulate. This process can be
used to remove a wide range of contaminants, including heavy
metals, oil, and bacteria, and is often used in industrial and municipal
wastewater treatment. Electrocoagulation can be an effective way to
treat water in remote or off-grid locations where other treatment
methods may not be feasible.
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SOIL TREATMENT SOLUTIONS

There are several treatment solutions for removing heavy metals

from soil, including:

1.

Phytoremediation: Phytoremediation is a process that uses plants to
remove pollutants, including heavy metals, from soil, water and air.
The plants absorb the pollutants through their roots or leaves and
convert them into less toxic forms or store them in above-groundparts.
The plants can then be harvested and disposed of safely.

There are several types of phytoremediation techniques:

e Hyperaccumulation: This technique involves using plants that have
the ability to accumulate large amounts of heavy metals in their
tissues without suffering any damage. These plants are known as
hyperaccumulators. Some examples of hyperaccumulator plants
include Indian mustard, sunflowers, and willow trees.

e Phytoextraction: This technique involves using plants to remove
heavy metals from the soil by taking them up through the roots and
storing them in the above-ground parts of the plant. The plant can
then be harvested and safely disposed of.

e Phytostabilization: This technique involves using plants to
immobilize heavymetals in the soil, making them less mobile and
less likely to contaminate water sources.

e Phytovolatilization: This technique involves using plants to
convert heavy metals into volatile forms which are then released
into the air, where they can be captured and removed.

e Rhizofiltration: This technique involves using plants to remove
heavy metals from water. The plants absorb the heavy metals
through their roots and store them in their above-ground parts.

Soil washing: This process involves the physical removal of
contaminated soil through the use of water or other liquids to dissolve
and wash away the heavy metals.

Bioleaching: Bioleaching is a process that uses microorganisms, such
as bacteria and fungi, to remove heavy metals from soil, water and
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mining waste. The microorganisms consume the heavy metals and
convert them into less toxic forms or store them in their biomass.
Bioleaching can be performed in situ (in the location where the
heavy metalsare present) or ex situ (in a separate location where the
contaminated materials are brought to). Bioleaching is a cost-effective
and environmentally friendly method for heavy metal remediation, as
it does not require the addition of chemicals and generates less waste
than traditional methods.

There are two main types of bioleaching:

e Microbial-induced leaching: This type of bioleaching uses
naturally occurring microorganisms that are present in the
environment to remove heavy metals from the soil or water.

e Bioaugmentation: This type of bioleaching involves the
introduction of specific microorganisms that have been specifically
selected for their ability to remove heavy metals from the soil or
water.

Thermal desorption: Thermal desorption is a process that uses heat to
remove heavy metals from contaminated soil. The process works by
heating the contaminated soil to high temperatures, which causes the
heavy metals to vaporize. The vaporized heavy metals can then be
captured and removed using a variety of methods, such as adsorption
or condensation. Thermal desorption is a highly effective method for
removing heavy metals from contaminated soil, as it can remove a
wide range of contaminants, including volatile and semi-volatile
compounds. It is also relatively quick and can be performed on a large
scale. However, it is important to note that thermal desorption requires
significant amounts of energy and can be costly.

There are two main types of thermal desorption:

e In-situ thermal desorption: This type of thermal desorption is
performed on-site, where the contaminated soil is located. The soil
is heated using specialized equipment, such as electric heating
elements or hot air.

o Ex-situ thermal desorption: This type of thermal desorption is
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performed off-site, where the contaminated soil is removed and
brought to a separate location for treatment. The soil is heated
using specialized equipment, such as rotary kilns or fluidized bed
reactors.

5. Chemical fixation: Chemical fixation is a process that uses chemicals
to immobilize heavy metals in contaminated soil, making them less
mobile and less likely to contaminate water sources. The process
works by adding chemicals to the contaminated soil that react with the
heavy metals, forming insoluble compounds that cannot be taken up
by plants or animals. Chemical fixation is a cost-effective method for
immobilizing heavy metals in soil and can be performed on-site,
making it a feasible option forlarge-scale remediation projects.

There are several types of chemical fixation methods:

e Phosphate fixation: This method uses phosphates to react with
heavy metals such as lead, zinc and copper, to form insoluble
compounds that are not bioavailable.

e Sulphate fixation: This method uses sulphates to react with heavy
metals such as cadmium, lead, and zinc to form insoluble
compounds that are not bioavailable.

e C(Carbonate fixation: This method uses carbonates to react with
heavy metals such as lead and zinc to form insoluble compounds
that are not bioavailable.

e Lime fixation: This method uses lime (calcium oxide) to react with
heavy metals such as lead, zinc and copper to form insoluble
compounds that are not bioavailable.

6. Landfarming: Landfarming is a process that uses the natural
processes of microorganisms in the soil to degrade or remove
pollutants, including heavy metals, from contaminated soil. The
process involves spreading contaminated soil over a large area and
then incorporating it into the soil with tillage equipment, allowing the
microorganisms to degrade or remove the heavy metals. Landfarming
is a relatively low-cost method for removing heavy metals from
contaminated soil and can be performed on-site, making it a feasible
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option for large-scale remediation projects.
The process can be divided into several steps:

e Site preparation: The site is prepared by clearing and grading the
area to create alevel surface.

e Soil spreading: The contaminated soil is spread over the
prepared site in a thinlayer.

e Incorporation: The contaminated soil is incorporated into the
soil using tillageequipment such as plows, discs, or harrows.

e Monitoring: The site is monitored for changes in the soil
chemistry and for thepresence of any pollutants.

e Harvesting: The treated soil is harvested and removed from the
site.

The appropriate treatment method will depend on the specific type
and concentration of heavy metals present in the soil, as well as the
desired level of treatment. It is important to note that it isalso important to
implement measures to prevent heavy metal contamination in soil, such as
proper waste management and regulation of industries that are known to
release heavy metals into the environment.

GOVERNMENT POLICIES

The government of India has implemented a number of policies
and laws to address pollution in the country. The Water (Prevention and
Control of Pollution) Act of 1974 and the Air (Prevention and Control of
Pollution) Act of 1981 are two major laws that aim to control and prevent
pollution in India. These laws establish the Central Pollution Control
Board (CPCB) and State Pollution Control Boards (SPCBs), which are
responsible for monitoring and enforcing pollution control regulations.
The National Green Tribunal (NGT) is a specialised court in India that
deals with environmental disputes. It was established in 2010 under the
National Green Tribunal Act 2010, to deal with the expeditious disposal of
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cases relating to environmental protection and conservation of forests and
other natural resources. The Government of India has also launched
several national and state-level policies and schemes to address air and
water pollution, such as the National Clean Energy Fund (NCEF), the
National Action Plan on Climate Change (NAPCC), the National Clean
Energy Fund (NCEF), the National Mission for Clean Ganga (NMCQG),
and the National River Conservation Plan (NRCP) The National Clean Air
Programme (NCAP) was launched in 2019, which aims to reduce air
pollution across the country by 20-30% by 2024 through a combination of
regulatory and non-regulatory measures. Inaddition, the government has
also launched several schemes to promote clean energy and energy
efficiency, including the Ujjawal Discom Assurance Yojana (UDAY) and
the Pradhan Mantri Sahaj Bijli Har Ghar Yojana (Saubhagya). Overall, the
Indian government has implemented a number of policies and laws to
address pollution and protect the environment, but their implementation
and effectiveness are still debated.
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Study of Industrial Pollution of River Khannaut
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Abstract: The aquatic pollution and degradation have become very
serious problem. The industrial wastes, if discharged untreated into the
river, can adversely affect the aquatic ecosystem. Industrial effluents from
sugar &amp; wine factories are mixing in the Khannaut river passing
through the Shahjahanpur district of Uttar Pradesh. Samples of water from
unpolluted and polluted sides were collected to study the impact of
pollution on this river due to the presence of effluents.The physio-
chemical parameters like alkalinity, total hardness, BOD, COD, Chloride,
and calcium. The result obtained showed variations in these parameters,
which indicate about the intensity of water pollution.

The alkalinity ranged from minimum of 108 to max 107 mg/l, total
hardness from 115 to 175mg/l, BOD from 1.3 to 2.9, COD from 15 to
45mg/1, Chloride from 12 to 32mg/l and Calcium from 25 to 55mg/l The
comparison of these values for unpolluted and polluted sites indicated that
there were increase in all the values of the respective parameters like
Alkalinity, total hardness, BOD, COD, Chloride and Calcium due to
mixing of effluents from these sugar and wine industries. Data about the
catch of fish Channa punctatus were collected from unpolluted site.
(Mishripur) and polluted sites (Roserkothi &amp; Daniapur) and these
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fishes were used for their biochemical studies to determine the impact of
industrial effluents.

Keywords: - Industrial effluents, Channa punctatus, Alkalinity, Total
Hardness, BOD, COD, Chloride &amp; Calcium

INTRODUCTION

In the modern era of industrialization, pollution is the most serious
problem which every living being is facing today. Industrialization and
urbanization are the main causes for the water pollution. Cooper, (1941);
Morre, (1977) & Smith, (1980) have examined the alkalinity of polluted
water. They pointed out the industrial wastes have already altered the
physical, chemical & biological characteristics of various water bodies.

The quality of water is usually determined by the Biochemical
Oxygen Demand (BOD) & Chemical Oxygen Demand (COD). As a
consequence, several scientists have reported changes in BOD (Burns &
Marshall, 1965; Baumann, 1974 & Pitwell, 1983). Chloride is present in
low quantity in fresh water (Bond & Straul, 1973), but high concentration
of Chlorides may be present due to mixing of effluents of different
chemicals discharges (Little, 1971). The elemental composition of
Calcium is also reported in some of these effluents by Jayabalan et al.
(1994).

MATERIAL & METHODS

Industrial effluents from sugar & wine factories are mixing in the
Khannaut river passing through the Shahjahanpur district of Uttar Pradesh.
Samples of water from unpolluted and polluted sides were collected to
study the impact of pollution on this river due to the presence of
effluents.The physio-chemical parameters like alkalinity, total hardness,
BOD, COD, Chloride, and calcium. The result obtained showed variations
in these parameters, which indicate about the intensity of water pollution.
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Total Alkalinity was calculated as follows: -
Total Alkalinity (mg/l, as CaCO3) = (2B-C) x N x 50,000 / ml sample

Where, B=ml titrant to first recorded pH, C= total ml titrant to reach pH
0.3 unit lower & N=normality of acid

Total Hardness was calculated as follows: -

Total Hardness (mg/l, as CaCO3;)=Tx 100/ V

Where, T=volume of titrant (ml), V= volume of sample (ml)
BOD was calculated as follows: -

BOD (mg/l) = (D1-D2) — (B1-B2) /P

Whereas D1= DO of diluted sample before incubation, D2= DO of diluted
sample after incubation, B1= DO of control before incubation, B2= DO of
control after incubation & P=Decimal fraction of the sample.

COD was calculated as follows: -
COD (mg/1) = (a-b) x N x 8,000 / ml of sample

Whereas a= ml of titrant used in control, b= ml of titrant used in sample,
N= normality of titrant

Calcium was calculated as follows: -
Calcium (mg/l) = X x400.5x 1.05/V

Whereas X= volume of titrant (ml), V= volume of sample (ml)
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Plate 2: The catching of fish at Mishripur site,

Plate 10; Khannaut river at Mishripur site.
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Pinte 13; The effTuents from Rozs

Plate 14: The effluents from sugar Pactory being discharged without any
treatment,

RESULTS

Data obtained of water samples from present investigation is given
in Table 1-3. The results show a significant impact of effluents of sugar &
wine industries on water samples. Data given in all Tables (1-3) are for the
months of January - September in which alkalinity ranged from minimum
of 108 to maximum 170mg/l were obtained. During January to September,
the total hardness shown from 115 — 175 mg/1

BOD of water samples obtained from minimum 1.3 to maximum 2.9 mg/1

COD of water samples obtained from minimum 15 to maximum 45 mg/1
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During January to September, the parameter of water samples
Chloride obtained from minimum 12 to maximum 32 mg/l & Calcium
obtained from minimum 25 to maximum 55 mg/l These minimum values
of water samples parameters i.e., Alkalinity, total hardness, BOD, COD,
Chloride & Calcium in water are obtained from the unpolluted site of
Mishripur while the maximum values of these parameters are obtained
from the polluted sites i.e., Rosarkothi & Daniapur.

Tablel:- Effect of Industrial effluents on chemical parameters of water

collected from river Khannaut

Months Jan-06 Feb-06 Mar-06
Parameters | 1 | 1 | 0L | I m | m | 1 m | m
Site | Site | Site | Site | Site Site || Site | Site || Site
Alkalinity o0 155 | 130 | 130 125 | 150 | 160 | 130 | 135
(mg/1)
Total
Hardness | 175 | 145 | 140 | 135 | 142 | 145 | 175 | 145 | 170
(mg/1)
BODmg/M) [ 28 [ 15 1.8 [25] 20 [ 1.8 [29] 19 |20
copmegM |30 20 25 [32] 30 [ 25 [30] 25 | 32
Chloride ) | 25 | 28 | 20 | 25 2 | 32 28 | 26
(mg/1)
Calcium 4 sl 30 | 35 [ 25| 30 | 24 | 55 | 25 | 66
(mg/1)

I Site: Mishripur (Prior to mixing of industrial effluents).

II Site: Roserkothi (After mixing of effluents from Sugar industry).

III site: Daniapur (After mixing of effluents from sugar & wine industries).
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Table2: - Effect of Industrial effluents on chemical parameters of water

collected from river Khannaut

Months Apr-06 May-06 Jun-06
Parameters | 1 | X [ T [ Jur| 1| [
Site | Site || Site | Site | Site | Site || Site | Site || Site
Alkalinity 36 1 155 | 155 | 108 | 112 | 130 | 108 | 125 | 120
(mg/l)
Total
Hardness | 135 115 | 130 | 175 | 120 | 140 | 126 | 135 | 130
(mg/l)
BOD(mg/l) | 1.5 20 | 1.8 [ 25| 1.3 | 1.8 [13] 1.8 | 1.5
COD(mg/l) | 25 | 30 | 35 [ 35 | 16 | 32 | 16 | 28 | 20
C(trlrll"gr;l‘)le 200 25 | 30 | 20 | 15 | 27 | 14| 32 | 28
Calcium a5 | 55 | 45 I312] 30 | 28 | 32| 25 | 26
(mg/1)

I Site: Mishripur (Prior to mixing of industrial

effluents).

II Site: Roserkothi (After mixing of effluents from Sugar

industry).

III site: Daniapur (After mixing of effluents from sugar & wine

industries).
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Table3:- Effect of Industrial effluents on chemical parameters of water

collected from river Khannaut

Months Jul-06 Aug-06 Sep-06
Parameters | 1| X [ [ T T Jm| 1] o[
Site | Site || Site [ Site | Site | Site || Site | Site | Site
Alkalinity } o010 | 115 [ 122 | 125 | 130 | 125 | 145 | 152
(mg/l)
Total
Hardness | 116 | 124 | 120 [ 140 | 145 | 142 | 123 | 152 | 175
(mg/1)
BOD(mg/l) | 1.4 | 1.8 | 13 14| 19 | 1.5 |15 21 | 25
coDmg/l) | 25 | 28 | 15 |17 ] 20 | 23 | 15| 30 | 45
Chloride | oy 0 50 | 25 | 1s | 22 | 25 | 12| 16 | 15
(mg/l)
Calcium | 2/l ac1g] 35 | 32 | 35 | 38 | 28 | 26 | 32
(mg/1)

I Site: Mishripur (Prior to mixing of industrial effluents).

II Site: Roserkothi (After mixing of effluents from Sugar industry).

II1 site: Daniapur (After mixing of effluents from sugar & wine industries).
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DISCUSSION

The alkalinity of water samples collected from Mishripur site
ranged from 108 to 172 mg/l during the period of study. The changes in
alkalinity were related to seasonal variation. The total hardness of water
115 to 175 mg/l. These values indicate only minor variations in total
hardness after mixing of effluents at different sites.

BOD of water samples collected from Mishripur site ranged 1.3 to
2.9 mg/l collected from polluted sites. This shows that BOD of water was
slightly affected by mixing of effluents.

COD of water ranged from 15 to 45 mg/l. These fluctuations
depending upon the changes in the number of effluents discharged from
wine factory.

The natural water contains small quantities of Chlorides &
Calcium but when water is polluted with the industrial wastes may rise
their polluted level which is dangerous for aquatic life.
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Chapter - 3

Environmental Wellness & Nature's Impact on Health

Dr. Rakhi Dwivedi, Associate Professor
Deptt. Of Chemistry, M. M. H. College, Gzb.
Email: rakhimmh@gmail.com

Wellness is a holistic concept that encompasses various
dimensions of our lives. In a multicultural world. Wellness acknowledges
the impact of diverse experiences, such as trauma and cultural/spiritual
beliefs, on our perceptions and choices. Ultimately, wellness is about
leading a fulfilling, joyful, and healthy life. Creating balance in our lives is
an important part of wellness. Overall, a balanced life can mean many
things, depending on culture, circumstances, resources, and other factors.
Our roles and relationships help define who we are, what gives us a sense
of purpose, and how our lives are interdependent on other people, animals,
and the environment. Wellness comprises of eight mutually co-dependence
dimensions: including emotional, physical, occupational, intellectual,
financial, social, environmental, and spiritual well-being. These
dimensions are interconnected, shaping our overall health and
fulfilment. If any one of these dimensions is neglected over time, it will
adversely affect one's health, well-being, and quality of life. This chapter
extensively explores environmental wellness covering issues like
sustainability, harmonious relationship, and resource conservation.

Eight dimensions for Health

Physical wellbeing encompasses various aspects, such as physical health,
sleep, exercise, nutrition, sexual health, and responsible substance use. It
involves proactive healthcare management to prevent illness and injury,
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emphasizing the importance of advocating for one's body and making
informed choices to maintain overall health and vitality.

Occupational Wellbeing involves participating in activities that provide
meaning and purpose and reflect personal values, interests, and beliefs,
including employment i.e. personal satisfaction in job/career.

Spiritual wellbeing entails discovering beliefs, principles, and values that
provide life with meaning and purpose. This connection between
spirituality and wellbeing is individualized, with unique expressions for
each person. It may encompass religious engagement, exploration of
diverse faiths, meditation, nature immersion, gratitude cultivation, or deep
conversations about beliefs and life's profound questions with friends, all
contributing to one's spiritual fulfilments.

Intellectual wellbeing entails nurturing curiosity, fostering critical
thinking, and embracing lifelong learning. Seeking diverse opportunities
to expand one's knowledge, both in and out of formal education, is vital
for sustaining and enhancing intellectual wellness.

Financial wellbeing involves gaining financial literacy, being informed,
and managing money effectively, not necessarily achieving wealth. It
encompasses present and future financial planning while living within
one's means. To enhance financial literacy, consider creating a budget,
opening a savings account, and educating yourself on investing through
various resources, including articles, books, and YouTube videos etc.

Social wellbeing entails nurturing healthy relationships, fostering
inclusivity, and engaging in open communication. It is having a sense of
belonging while valuing diversity. It involves open communication,
boundary setting, and mutual respect regardless of our differences.

Emotional wellbeing involves embracing diverse emotions
constructively. Staying in tune with your emotions helps you manage
stress and foster your mental health so you can bounce back from
challenging moments and maintain balance.

Environmental wellbeing / Environmental wellness

Environmental wellness is a comprehensive approach to well-being that
encompasses physical, mental, and social aspects while emphasizing our
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deep interconnection with the natural world. It acknowledges the critical
role the environment plays in human health and ecological balance.
Threats like pollution, chemical exposure, climate change, and UV
radiation underscore the need for conscious environmental stewardship.

To achieve environmental wellness, individuals must engage in
responsible and sustainable interactions with the Earth. This involves
safeguarding food and water supplies, preventing diseases, addressing
societal violence, and mitigating environmental hazards. Aligning with the
rhythms of nature has been a timeless pursuit for human flourishing, and
contemporary practices labelled "environmental wellness" continue this
tradition.

Embracing environmental wellness means adopting lifestyles that
prioritize nature conservation and sustainable living. By nurturing a
harmonious relationship with the environment, we not only enhance our
own well-being but also contribute to the survival of countless species and
the long-term health of our planet. Recognizing the profound connection
between personal wellness and environmental health reinforces the
urgency of taking proactive steps to protect and preserve the world that
sustains us.

Environmental Wellness Begins with one’s Awareness

Benefitting from the therapeutic qualities of the environment
begins with cultivating awareness of one's surroundings, regardless of the
initial setting. This encompasses spaces such as your home, office, yard,
and the streets. Environmental wellness entails feeling physically secure
within clean and safe environments while having access to clean air, food,
and water. This concept extends to both the microenvironment, comprising
the places where we reside, work, and study, and the macro-environment,
which encompasses our communities, nations, and the planet as a whole.

Environmental conditions are intimately intertwined with the
social determinants of health, which are the circumstances within the
various environments individuals inhabit. These determinants, including
birthplace, living conditions, work environments, recreational spaces, and
more, significantly impact health and overall well-being. Environmental
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and social determinants are complexly interconnected and challenging to
measure in isolation.

The physical environment plays a pivotal role in influencing stress
levels, fatigue, and the availability of vital social relationships, particularly
for those with mental health conditions. To foster recovery and alleviate
symptoms, it is crucial to reduce stressors and enhance access to social
support networks. In essence, recognizing the symbiotic relationship
between environmental and social determinants is paramount to promoting
holistic well-being and improving the overall quality of life.

Attention to the Inside and Outside Environments such as home,
work, and nature, influence health and well-being. Research suggests that
spending time in nature is an underappreciated health promotion tactic.
Nature excursions, like visiting parks or forests, reduce stress, boost mood,
and enhance overall well-being. These natural environments play a vital
role in promoting environmental wellness.

Nature’s impact on health

Well-being in the environment and nature's impact on health are
interconnected concepts that highlight the profound relationship between
human health and the natural world. It's essential for us to nurture this
connection.

1. Mental Health Benefits of Nature:

Stress Reduction: Spending time in natural environments, such as parks,
forests, or near bodies of water, has been shown to reduce stress and
anxiety. The sights and sounds of nature can promote relaxation and lower
cortisol levels.

Improved Mood: Nature exposure can enhance mood, increase feelings
of happiness, and reduce symptoms of depression. The concept of "forest
bathing" or shinrin-yoku in Japanese culture emphasizes the therapeutic
effects of simply being in the presence of trees.

Enhanced Cognitive Function: Natural settings can boost cognitive
function and creativity. People often find it easier to concentrate and
problem-solve after spending time outdoors.
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2. Physical Health Benefits of Nature:

Physical Activity: Natural environments encourage physical activity, such
as hiking, biking, or simply walking. This can lead to better cardiovascular
health, weight management, and overall fitness.

Vitamin D Production: Exposure to natural sunlight is essential for the
production of vitamin D, which is crucial for bone health, immune
function, and overall well-being.

Better Air Quality: Many natural settings have cleaner air compared to
urban areas, which can reduce the risk of respiratory problems and
allergies.

3. Social and Community Benefits:

Social Interaction: Nature can provide a setting for social interaction and
community bonding, such as picnics, group hikes, or outdoor sports. These
activities promote social well-being and a sense of belonging.

Community Resilience: Natural spaces, including urban green spaces,
contribute to community resilience by providing areas for relaxation,
recreation, and disaster mitigation. They can serve as gathering places
during emergencies.

4. Restorative Properties of Nature:

Attention Restoration: Natural environments allow the brain to recover
from mental fatigue and overstimulation, leading to increased attention
and productivity.

Emotional Restoration: Nature offers a respite from the demands of daily
life, allowing individuals to reconnect with themselves and find emotional
balance.

5. Biodiversity and Health:

Ecosystem Services: Biodiverse ecosystems provide essential services
like clean water, pollination of crops, and disease regulation. Human
health depends on these services.
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Zoonotic Diseases: Understanding the interactions between human health
and biodiversity is crucial for preventing zoonotic diseases, which can
originate from wildlife and affect humans.

6. Conservation and Well-being:

Conservation Efforts: Protecting and preserving natural environments is
not only essential for biodiversity but also for human well-being.
Conservation initiatives can help ensure access to the health benefits of
nature for future generations.

Transforming Environmental Wellness for a Sustainable Future

Environmental wellness plays a crucial role in our overall well-
being, especially in today's world. Our physical spaces are even more
impactful now, as many of us work and live in the same space. All of these
environments have the potential to positively or negatively impact overall
health and well-being the condition of our physical surroundings
significantly impacts our mental and emotional state. A cluttered and
chaotic environment can lead to stress and hinder our ability to lead happy,
healthy lives. Therefore, maintaining outer order is vital for inner calm.
Moreover, being mindful of local and global environmental issues
demonstrates a commitment to the well-being of our planet and future
generations.

To promote environmental wellness,

1. One can spend time outdoors in nature to rejuvenate their mind and
spirit.

2. Additionally, practicing eco-friendly habits like reducing, reusing,
recycling, and minimizing one's environmental footprint contribute to
a healthier planet and personal well-being.

3. Using sustainable transportation options like walking, biking, or
carpooling not only benefits the environment but also promotes
physical health.

4. Creating safe, abuse-free, and organized spaces at home and work
fosters emotional stability.

5. Access to fresh food, clean water, and nature further enhances
environmental wellness by ensuring physical health.

32|Page



6. To promote environmental responsibility, opt for sustainable
transportation, like biking, walking, or public transit.

7. Embrace recycling, composting, and maintain a garden for eco-
friendly practices.

8. Prioritize natural cleaning products,

9. Declutter spaces for efficiency,

10. Being concerned about impacts on your local, national, and world
climate.

11. Conserve energy.

12. Living and working in spaces that are free of abuse and hostility.

13. Keeping your home and workspaces clean and organized.

In conclusion, a harmonious and sustainable environment is a
cornerstone of a happy and healthy life. The well-being of individuals and
communities is intricately linked to the environment and nature.
Recognizing and nurturing this connection can lead to improved mental,
physical, and social health, as well as contribute to the conservation of our
planet's natural resources. Foster an understanding of Earth's natural
resources and their significance in sustainability efforts for a healthier
planet. Incorporating nature into our daily lives, advocating for green
spaces in urban planning, and supporting conservation efforts are all ways
to promote well-being in the environment and harness nature's positive
impact on health.
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Groundwater Depletion
The End of Life
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Intoduction

Groundwater is a very valuable resource for human beings
throughout the world. It is the main and sometimes the only source of
water where rivers or lakes or any other means of potable water is scarce
or unavailable. It is a source of drinking water for nearly 40-45% of the
world population and nearly 90-95% of the rural population and it
provides billions of gallons of water per day for drinking and agricultural
purposes. Groundwater irrigation is critical for India's food security, and
its importance will likely only increase over the coming decades due to
climate change.Ground water depletion is a term defined as long term
water level decline caused by sustained ground water pumping
(extraction). Many areas in the world are experiencing groundwater
depletion today.

It is important to understand how groundwater is formed.
Astronomically and geologically, groundwater is a part of the big bang and
was formed after a few billion years of the big bang but before the
formation of earth. It was always roaming around in the form of vapor. As
the earth and other planets started taking shape, these water vapors started
getting trapped. As the earth and other planets cooled down, the vapors
crystalized and got trapped under the crust in aquifers.

Geologically, the groundwater is rainwater. This rainwater in the
form of rain, snow etc. seeps through the land from various cavities and
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orifices and gets accumulated in aquifers where it gets trapped and stays
there until extracted. Sometime when it finds ways, it comes back on the
surface in lakes, streams, marshes and sometimes as fountains.

About 22% of Earth’s total fresh water comes from groundwater
and it plays a very critical hydrological, geological and biological role on
the continents. Soil and rock layers in groundwater recharge zones (any
entry point where water enters into aquifers) reduce flooding by absorbing
excess run offs after heavy rainfall. Aquifers stores water through dry
seasons and groundwater flow carries beneath arid deserts and semi-arid
grasslands. It replenishes streams, culverts, lakes etc. on the land surface
and is life giving in places which receive less or no rainfall. Flowing
groundwater interacts with rocks and minerals in aquifers and carries
biological nutrients which supports a lot of plants and animals (ecosystem)
living in the area.

Almost all the freshwater that is readily available for human use
comes from aquifers.

Although there is a huge mass of freshwater on the surface of the
earth, it is in frozen form on North pole and South pole and is unusable for
human population.

For thousand of years, human beings have used groundwater from
springs, shallows and wells for drinking and for agricultural purposes.
Today, the human need far exceeds the surface water supplies and earth’s
rapidly growing population relies heavily on extraction of underground
water. This extraction has been done through pumps for the last 150 years
all over the world.

Now in today’s context , this extraction can be compared to a bank
operation. More money is being taken out than the money going into the
bank and hence the bank is destined to go bankrupt. Similarly, more water
is being extracted than the rate of replenishment and very soon the
underground water is likely to be exhausted very soon.
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Facts:

According to the estimates, 85% of rural and 50% of urban population in
India is dependent on groundwater.

India tops the list of top 10 groundwater extracting countries
(approximately 260 billion cubic meters).

A report from World Resource Institute, India is one of the 17 countries
facing extremely high-water stress.

More than 1000 blocks in India have become water stressed.

As per CWMI (Composite Water Management Index) 2018 by NITI
AAYOQG, the water demand will exceed supply by 2030.

It is estimated that between 2002 and 2016, groundwater depleted at the
rate of 10-25 m/year.

It is estimated that by 2030, 40% of India population will have no access
to drinking water.

Studies have suggested that with the falling of quantity of groundwater,
the quality has gone down too.
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» Areport by the Central Ground
Water Board showed that 1,499

out of 6,881 assessed units in 2017
came under ‘over-exploited’ and
‘critical’ categories

» The highest number of water
stressed blocks were in Tamil Nadu
(541) followed by Rajasthan (218)
and Uttar Pradesh (139)

» Jal Shakti minister Gajendra
Singh Shekhawat noted that 10%
of water saving in the agriculture
sector now would make it available
for all users for next 50 years

Source: https://www.civilsdaily.com/burning-issue-groundwater-depletion-in-india/

Main causes of Water Depletion:

Some of the main reasons of such pathetic conditions of
groundwater depletion are as follows:

+ Estimation of groundwater resources:
There is an absolute lack of data for estimation of groundwater
resources.

37|Page



X/
°e

X/
°e

Crop pricing and water intensive crops:

The primary cause of groundwater depletion is over exploitation
for agricultural purposes. Add to it, decisions such as cropping
patterns and cropping intensity are taken independent of
groundwater availability in the area. Minimum support price
(MSP) is also available for water intensive crops leading to
widespread cultivation of such crops.

Energy Subsidies:

The practice of providing energy subsidy for agriculture has played
a major role in groundwater depletion as farmers don’t care how
much water they waste.

Lack of regulations:
Lack of regulations and further lack of implementation is one of
the major reasons of groundwater depletion in India.

Lack of local management and Education:

Lack of education among population and specially farmers is one
of the root causes of groundwater depletion. Also, there are no
local management to ensure strict adherence to guidelines for
usage of groundwater.

Some of the major effect of ground water depletion are as follows:

*
A X4

Lowering of water table:

One of the severe consequences of groundwater depletion is
lowering of water table. Water table is defined as the depth of
water available below the surface of the Earth. The best situation is
where water table is at the minimum depth from the surface as the
extraction is simple and needs least energy and this water is also
able to feed the various springs, wells, rivulets and even rivers.
Today, due to heavy extractions of ground water the water table
has been going down. In some places, it has reached so low that it
has become almost impossible to extract ground water. In other
places, it needs to be extracted from larger pumps which need
more electricity and fuels. Also, the water at the bottom of the
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aquifer is impure and outright unusable for human consumption or
agricultural purposes.

Reduction of water in streams, wells and lakes:

All wells depend upon groundwater and water table and so do most
of the streams and lakes. Groundwater contributes to the streams
and lakes in the most physiographic and climatic settings. The
proportion of groundwater that flows into the streams and into the
lakes varies according to the region’s geography, geology and
climate. Groundwater extraction affects the way water moves
between aquifer and the streams / lakes. As the water table goes
down, so does the depth of the well and also the quantity that flows
into the streams and lakes. This affects the wetland vegetation in a
very severe way. The overall ecological effect is catastrophic.

Land Subsidence:

Groundwater depletion causes massive land subsidence. In most of
the aquifers the water is trapped in such a way that it yields
upwards pressure which keep the rocks and soil above in balance.
As the groundwater is depleted, the upward pressure is either
diminished or become altogether absent and subsequently the said
upper rocks and soil collapse. The subsidence mostly depends
upon the size of aquifer, which are usually very large.

Increased cost of procurement of water:

As said earlier, as the water table goes down it needs more power
and hence more energy; Electricity or fuel, which consequently is
directly proportionate to the lowering of water table and the comes
a stage wherein pulling the water out of the aquifer becomes
prohibitively expensive.

Deterioration of water quality:

Not all groundwater is fresh. Saline water also seeps in through
ocean beds and ocean corners whenever it gets an aqueduct and
accumulate in the aquifers. Saline water, being heavier, settles at
the bottom. In the normal set of circumstances, the fresh water
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comes out when extracted: but when the water table goes too low,
it is saline water what comes out which is absolutely useless either
for consumption or agriculture.

How to control groundwater depletion:

v There should be regular assessment of groundwater levels to
ensure that adequate and correct data is available for a specific
region to help formulate policies and their implementation.

v' Land usage pattern should be assessed and the proportion of
agriculture land falling under overly exploited units should be
identified. This will lead to identify the suitable crop for the unit.

v' The agriculture power pricing policy needs to be revamped
thoroughly.

v Replenishment of groundwater depletion where it has been
overused should be taken on war footing.

v Water meters should be installed to avoid overuse and / or misuse
of groundwater.

v Groundwater pollution should be checked immediately and a
policy with severe punishment for such act should be implemented.

v' There should be synergy between central, state and local
governments for optimum benefits.

v' If water is brought under concurrent list of Indian constitution, it
can help in the development of a comprehensive action plan.

v’ Special plans need to be devised for upkeep, maintenance and
restoration of water bodies.

The government of late has become very conscious of the situation
of groundwater and has come up with quite a few initiatives.

¢ Formulation of National water policy (2012): This policy advocates
for the:

1. Rainwater harvesting

2. Direct use of rainfall

3. Conservation of water bodies through community participation.

R/

% Creation of new ministry of Jal Shakti.
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Atal Bhujal Yojna for sustainable management of groundwater
resources in states like Gujrat, Haryana, Karnataka, Madhya Pradesh,
Maharashtra, Rajasthan and Uttar Pradesh.

Mass awareness programs.

Incentivizing good practices in water conservation.

Conclusion:

Groundwater depletion is becoming a glaring and threatening issue

by the day. It is high time the causes are paid attention to and appropriate
measures are taken in timely manner to avoid catastrophe that is looming
over not very distant future. With government initiatives and community
participation, the groundwater depletion can be averted. All it needs it
dedicated minds and efforts.
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Abstract: Climate Change is the transformation of climate characterized
by the changes in usual climate of the planet. The exploitation of nature
for decades due to human activities like burning of fossil fuels, cutting
down forests and farming livestock are increasingly influencing the
climate and other earth’s temperature. The burning of fossil fuels generates
greenhouse gases in the atmosphere. The environment has been polluted
with an increases greenhouse gases. Consequently, we are facing the
threats of global warming and other climate changes. Changes in the
climate conditions cause rise in temperature, melting of polar ice, rising
sea level, change in ocean current system and acidification of sea water.
Climate change increases the temperature of water will alter fundamental
ecological processes and the geographic distribution of aquatic species.
Aquatic animals are prone to the effects of climate change globally.
Aquatic animals are very sensitive to the change in the temperature in their
external environment where they live. When the external environmental
temperature goes beyond the tolerance limit of these organisms, they will
go for migration. Global warming is playing a significant role in aquatic
animal species extinctions. Production of marine fishes, aquatic animal
species composition and ecosystem productivity are adversely affected by
climate change.
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Introduction: The climate of a region is its typical or average weather.
Climate change is a change in the average conditions such as-temperature
and rainfall in a region over a long period of time. Climate change refers
to long shifts in temperature and weather pattern, such shifts can be
natural, due to change in the sun’s activity or long volcanic eruptions and
human induced. Human driven changes in land use and land cover such as
deforestation, urbanization, and shifts in vegetation patterns also alter the
climate change, resulting in changes to the reflectivity of earth surface ,
emission from burning forests, urban heat island effects and changes in the
natural water cycle.! For the last few decades, climate change, food
security and their complex interaction have become a global issue. But
the science 1800s human activities have been the main driver of climate
change, primarily due to the burning of fossil fuels like coal. Oil, and gas.
Burning fossil fuels generates greenhouse gas emissions that increase the
temperature of earth and cause global warming. The level of greenhouse
gases in the atmosphere is increasing day by day. Consequently, we are
facing the threats of global warming and other climate changes like
cyclone, drought, flood, etc. Change in the climatic conditions may be
limited to a specific region or occurs across the whole earth. These include
warming temperature and change in precipitation. But, it affecting all the
ecosystems including the aquatic ones. Aquatic organisms are very
vulnerable to climate change because the average temperature of both air
and water are changing simultaneously. It directly acts upon the
physiological behavior and growth pattern of organisms, subsequently
decrease reproductive capacity and finally cause mortality.

Global warming: Global warming may be defined as the sharp increase
in global temperature of the outer atmosphere of earth, due to the increase
in quantity of gases known as greenhouse gases. Global warming has
become a major environmental concern all over the world. Over the last
1800s years or so the global temperature has risen by only 4%. The rate of
global warming for the past quarter century was greater than any previous
period since 1880. Current estimates of global warming during this
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century suggest a rise in average global temperature of anywhere between
2% and 6. Causes of global warming: Global warming is mainly due to
the increase in the concentration of carbon dioxide (CO,), methane (CHy),
chlorofluorocarbon (CFC), nitrous oxide (N,O) and ozone (O;)in the
atmosphere . These are known as greenhouse gases because these gases
behave like a glass which allows the sunlight to pass through, but traps the
outgoing thermal radiation.

Greenhouse effect: The term greenhouse effect is formulated to indicate a
heat trapping process caused by greenhouse gases. Thus, the greenhouse
gases form an insulative blanket over the earth’s surface that permits short
wavelength ultra violet and visible light from the sun to pass through, but
retards loss of heat as longer — wavelength infrared radiation. This infrared
energy absorbed by CO, and other gases in now closer to the earth ‘s
surface resulting in warming of lower layers of the atmosphere. This
warming of the earth‘s surface goes on increasing with the simultaneous
increase in CO, in the atmosphere. This type of warming of the earth’s
surface due to increasing amount of greenhouse gases in the atmosphere is
called Green-house effect.’

Causes of climate change: The factors that can cause a change in the
atmospheric system or climate regime are called climate forcing or forcing
mechanisms. But overwhelming evidence exists that anthropogenic
activities are the major reason behind this dreadful condition. These are
described below-

1. Fossil fuel burning: Fossil fuel burning is one of the most important
sources of climate change as fossil fuel contain carbon for many years,
they can release back CO, into the air. This is one of the direct causes of
carbon emission in the air, which can cause all sorts of environmental
problems including global warming.

2. Aerosols: Aerosols also represent a big problem for the climate today.
Aerosols are very small naturally occurring particles in the atmosphere.
Previously the number of aerosols in the atmosphere was very less ,but
now level of aerosols is increasing.

3. Livestock farming: Through livestock farming, methane gas is emitted
in to the atmosphere. As we know, CH4 is a greenhouse gas, so capable of
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trapping a hung amount of heat from the sun. In that way, they can
contribute to global warming and climate change.

4. Use of fertilizers: Use of fertilizers in both agricultural and
aquacultural farmland can increase the availability of food source greatly
to us. To meet up the growing demand for food, the use of fertilizers have
increased rapidly. Nitrous oxide, which is responsible for a steady increase

in the earth’s surface temperature’.

Consequences of climate change: As a result of this continuous increases
in levels of greenhouse gases, earth has been suffering from fever. Climate
change has become one of the prime issues threatening the sustainability
of world’s environment. Besides environment, climate change has also
impacted on livability, health and economy of the globe.

1. A rise in global temperature causes sea levels to rise as polar ice caps
and glaciers begin to melt, along with thermal expansion of water.

2. More droughts and floods.

3. More terrible storms.

4. Many more hot days.

5. More diseases like malaria and dengue.

6. Impacts on ecosystem would change the crop production potential of a
region.

Effect of climate change on aquatic fauna: Climate change in the
aquatic system mainly occurs through sea level and temperature rise,
change in monsoon patterns, extreme weather events and water stress
having both direct and indirect impact on aquatic animals Climate change
impacts on inland aquatic ecosystem will range from direct effect of the
rise in temperature and CO,.

Crustaceans- The increase in the CO, amount which is among the causes
of climate change results in the decline of sea water’s P", and thus the
acidification of sea water. This case negatively affects the crustaceans.
The outer skeletons of crustaceans consist of aragonite a common form of
calcium carbonate, and it can dissolve in acidic sea water. Extinction of
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these small crustaceans found at the bottom of the nutrition chain can
change the entire sea ecosystem”.

Coral reefs — Coral reefs are very important for oceans as these reefs are
the places where the carbon cycle take place. Coral reefs constitute a
natural set against big ocean waves and tidal waves and serve for the
protection of coastal lines. The fish and other crustaceans they hold are a
significant source of food and mainstay. Coral reefs are the places where
mainstay living beings come to reproduce by these reefs. Corals grow as
long as they are not broken because of external influences. However, the
changes in the temperature and acidity rates kill and solidify the corals.

Fish- A fish population can be tolerant temperature changes in the area
where it is distributed in a certain time interval. If these changes are within
a certain temperature boundary and slow, it generally causes migration of
fish. When the external environment temperature goes beyond the
tolerance limit of these organisms, they will go for migration to the place
where their internal system allows them to regain their internal
homeostasis. This procedure is termed as behavioral thermoregulation.
Temperature takes important physiological phenomena such as feeding,
respiration, osmoregulation, growth, and reproduction under control. The
fish of Thallossoma pavo species can now be observed in the sea of
marmara and that its distribution has shifted towards the north from the
south of the Mediterranean sea is explained within the impact of global
warming. The increase in the sea water temperature affects the transition
and entrance of thermophilic fish species into the black sea.

46|Page



Figure 2: Expected impact of climate change on marine fisheries,

(Vivekanadan, 2006)

Turtles- Another living being that is under threat due to climate change is
the turtle. For the majority of living being, the sex of the juveniles are
determined by the chromosomes, in some living beings such as the
tortoises, the environmental conditions determine whether the juvenile
will be male or female. Among the environmental factors that affect
physiological characters such as the sex ratio of juveniles, incubation
period, growth activity and winter sleep, the most determinant factors is
temperature of the habitat. For species the juvenile’s sex of which is
determined by the habitat temperature during incubation period. Turtles
and alligators, are among the species that will perhaps be most drastically
influenced by global warming. The increase in temperature will distort the
sex rate in future generations and probably cause the emergence of groups
of females in turtle and only males in alligators that will definitely not be
able to continue breeding. The digestion, growth rates, activities and
reproduction rates of such animals such as alligators and turtles are also
affected negatively by the increase in temperature®.

Marine Mammals- Climate change is now known to be affecting the
oceans. It widely anticipated that impacts on marine mammals will be
mediated primarily via changes in prey distribution and abundance and
that the more mobile species may be able to respond to this to some
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extent. However, the extent of this adaptability is largely unknown.
Meanwhile, within the last few years direct observations have been made
of several marine mammals’ populations that illustrate reactions to climate
change. Certain species and populations may be especially vulnerable,
including those with a limited habitat, such as the narwhals Monodon
monoceros, bowhead Balaena mysticetus and beluga Delphinapterus
leucas whales and polar bears Ursus maritimus’. Polar bears are the living
beings that will be mostly affected by the decrease in sea ice. The
decreasing of sea ice, which allows them to feed at remote distances, due
to global warming will cause the polar bears not to feed properly. Polar
bears can still carry on their lives like that but the fat rate in their bodies
will decrease because of malnutrition. This case means extinction for polar
bears which require a certain amount of fat rate in their bodies to
reproduce. In the next 50-100 years, a significant decrease in sea glaciers
is expected due to global temperature change. As a result of loss and
decreasing of the habitat quality, a decrease of 30% is estimated in the
polar bear population®.

REFERENCES

—_—

https:www.cleanet.org

2. Nair, PK.G, K.P. Achar and S.G.Prabhu 2012. A Text book of biology.
Fifth edition, Himalaya publishing house, Mumbai. PP 547-551

3. Sharma, P.D. 2012. Ecology and Environment. Eleventh edition,
Rastogi publication, Meerut. PP376-378.

4. Ghosh, S.and S. Chatterjee, G.S.,prasad and P. Pal2020. Effect of
climate change on aquatic ecosystem and production of fisheries.
DOI:10.5772/intechopen.93784.

5. Sharma, P.D. 2012. Ecology and Environment. Eleventh edition,
Rastogi publication, meerut. PP376-378.

6. Anonim2006c. Denizlerin asit orani giderekartiyor. http://www.
Geodergi.1com.tr.

7. Anonim2008d. Kaplumbaga ve timsahlar tehlikede.

48|Page


http://www/

8. Simond, M.P. and Isaac 2007. The impact of climate change on marine
mammals: early signs of significant problems . Oryx 41 (1): 19-26.

9. Anonim 2008e. Kutup ayisi.
http://tr.wikipedia.org/wiki/kutup ay%C4B1s%C4BI1.

10. Vivekhanandan, E. 2006. Impact of climate change on marine
fisheries. CMFRI, New-Letter NO.112. pp1-4.

49|Page


http://tr.wikipedia.org/wiki/kutup_ay%C4B1s%C4B1

Chapter - 6

Climate Change: Consequences and Mitigation
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Abstract- Climate change refers to the long-term changes in the climate
that occur over decades, centuries or longer. It is caused by rapidly
increasing greenhouse gases in the Earth's atmosphere due primarily to
burning fossil fuels (e.g., coal, oil, and natural gas). Weather, in contrast to
climate, is the daily experience of atmospheric conditions such as
temperature, precipitation, humidity, wind, etc. More frequent and intense
drought, storms, heat waves, rising sea levels, melting glaciers and
warming oceans can directly harm animals, destroy the places they live,
and wreak havoc on people's livelihoods and communities. As climate
change worsens, dangerous weather events are becoming more frequent or
severe. Sea levels are rising and oceans are becoming warmer. Longer,
more intense droughts threaten crops, wildlife and freshwater supplies.
From polar bears in the Arctic to marine turtles off the coast of Africa, our
planet’s diversity of life is at risk from the changing climate. Climate
change poses a fundamental threat to the places, species and people’s
livelihoods. WWF works to protect. To adequately address this crisis we
must urgently reduce carbon pollution and prepare for the consequences of
global warming, which we are already experiencing. Climate change has
been recognized as the foremost environmental problem of the twenty-first
century and has been a subject of considerable debate and controversy. It
is predicted to lead to adverse, irreversible impacts on the earth and the
ecosystem as a whole.

Keywords: Climate Change, WWF, Ecosystem
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INTRODUCTION

Climate in a narrow sense is usually defined as the average
weather, or more rigorously, as the statistical description in terms of the
mean and variability of relevant quantities over a period of time ranging
from months to thousands or millions of years. Climate System: The
climate system is the highly complex system consisting of five major
components: the atmosphere, the hydrosphere, the cryosphere, the
lithosphere and the biosphere, and the interactions between them. The
climate system evolves in time under the influence of its own internal
dynamics and because of external forcings such as volcanic eruptions,
solar variations and anthropogenic forcings such as the changing
composition of the atmosphere and land use change. Earth is a constantly
changing planet since its formation around 4.5 billion years ago and
hence, its climate is also witnessing changes from time to time. Weather
and climate have a profound influence on life on earth. Over time, the
earth has developed a climate that nurtures the life system and the planet is
flourished with a whole lot of flora, fauna and human beings. The survival
of human beings is solely dependent on the conducive climate that the
earth provides. However, human intervention has changed the climate
system adversely. Climate change as science has received unprecedented
attention from both scientific institutions and academia. Climate change is
a global issue that requires worldwide cooperation and negotiations for
developing the necessary actions to combat its effects. This requires the
integration of adaptation into existing policies and processes, taking into
account the broader policy objectives and wider costs and benefits.

GLOBAL CLIMATE CHANGE: Atmosphere and Climate (structure
and composition)

Scientists found no existence of atmosphere at the time when earth
came to existence about 4.5 billion years ago. Then, natural volcanic
activity was a continuous phenomenon and the Earth existed in the form of
hot gaseous mass having surface temperature more than 80000 C. The
gases captured inside the magma slowly released. Major gases emitted
then were carbon dioxide (CO;), water vapour and ammonia and the
atmosphere were devoid of oxygen i.e., reducing atmosphere. Later, as
Earth started to cool down, cloud started to form and as a result, the Earth
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experienced rain and water bodies like ocean basins got filled up. CO,
present in the atmosphere dissolved with water and carbonic acid so
formed poured down on the Earth and that’s how carbonate rock would
have formed. Scientists have given many theories behind the formation of
Earth’s atmosphere and life in particular. It was water and presence of
sunlight that has made possible the formation of oxygen over geological
time scale and so to the life on the Earth. On planet Earth, life became
possible as a result of having blanket of gases called atmosphere which
extends up to 9600Km from the Earth’s surface. Of course, the
gravitational pull of the Earth makes atmosphere inseparable from the
mother Earth. As, we move higher in altitude, the density of air declines.
Since, atmosphere is made up of gases so it can be compressed.
Atmosphere has not only provided the adequate temperature to sustain life
but also given other suitable conditions to flourish. More than 97% of the
air is concentrated up to 29km from the Earth’s surface. In spite of lesser
density to that of land (lithosphere) or water (hydrosphere), air exerts
pressure on the surface which is called as atmospheric pressure. It is this
blanket of gases which provides us O, to breath and CO, to plants to
photosynthesize and much more. Ozone made life possible by absorbing
ultraviolet (UV) radiation. Over geographical time scale i.e., millions of
years the atmosphere got thermally stratified which has impacted its
composition and vice-versa. Thermal Stratification of Earth’s Atmosphere
Earth’s atmospheric temperature varies with height from the ground. The
atmosphere can be divided into five layers. Starting from the Earth’s
surface, these are troposphere, stratosphere, mesosphere, thermosphere
and exosphere.

Troposphere: The troposphere is the layer nearest to Earth's surface. The
height of the troposphere varies with location, being higher over warmer
areas and lower over colder areas. The boundary where troposphere ends
is called the tropopause. It varies with location ie., from 5-6 km at colder
areas like pole and 18 km at the warmer area like equator. This layer has
the highest density in comparison to the rest and contains 80% of the
atmospheric mass. Nitrogen is predominant (78% by volume) followed by
oxygen (20.9%), argon (0.93% by volume), carbon dioxide (0.04%), etc.
This layer is very turbulent and has strong vertical movement of air. Due
to this vertical movement of air mass, air pollution gets diluted from the
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point of its origin and settles to the ground as a result of precipitation. All
weather phenomena occur in this layer. As you go up in the troposphere,
atmospheric temperature decline at the rate of 6.50 C per km. As we move
up the air mass get colder in this layer and so it becomes heavier and tries
to push down air mass beneath which is warmer and that’s how creates the
vertical movement of air mass.

Stratosphere: The Stratosphere is the layer next to the troposphere.
“Strat” means layer and this layer of our atmosphere has its own set of
layers. This layer has increasing temperature trend with height and air
mass becomes stable. The boundary where stratosphere ends is called the
stratopause. This layer ends at about 50 km above ground. Ozone (O3) is
predominant in the stratosphere. O3 absorbs ultraviolet radiation from the
sun that causes heating of air and so temperature increases with height and
temperature inversion got noticed. The air mass in this layer is much drier
and much less dense than troposphere.

Mesosphere: The layer next to stratosphere is called mesosphere. It starts
from about 50 km and extends until 85 km from the ground. The upper
most part of the mesosphere is called the mesopause. The temperature in
this layer decreases with height like troposphere. This layer has nitrogen
(N2) and oxygen (O,) but the concentration are 1000 times less and with
little water vapor present, there occurs no weather phenomena. The
mesopause becomes the coldest part of Earth's atmosphere.

Thermosphere (Ionosphere): The thermosphere is the uppermost layer of
the atmosphere. In this layer the temperature increases with height because
it 1s being directly heated by the sun. It extends from about 90 km to
between 500 and 1,000 km. It is so close to the Sun that temperatures can
be as high as 1,5000 C and as a result ionization occurs. lonization is the
process of conversion of atoms or molecules into ions in the presence of
solar radiation. This is the layer where horizontal layers get formed and as
a result radio wave gets reflected from this layer. This is the layer from
where the aurorae occur too. Aurorae are the natural light displaying
phenomena in the Earth’s sky called as, northern polar lights i.e., in Arctic
as Aurora Borealis and in Antarctic, southern lights as Aurora Australis.
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Exosphere: The last layer, the exosphere, the last-layer, is quite thin and is
where the atmosphere mingles into the outer space. It consists of very
widely dispersed particles of hydrogen and helium. Atmospheric Pressure
as we move higher in altitude, atmospheric pressure declines but rate of
decline reduces with height.

Greenhouse gases (GHGSs) are gases that absorb reradiated (long wave)
radiation from the earth and emit it back to the atmosphere. Increase in
GHGs in atmosphere enhances trapping of radiation and so add on to
warming of the Earth and vice versa. CO,, CHa4, N,O, water vapour, Black
carbon (BC) etc. are responsible for warming of the Earth. Concentrations
of GHGs are commonly given in percentages as well as mixing ratios of
gases to total air volume (v/v), such as parts per trillion (ppt), parts per
billion (ppb), and parts per million (ppm). Potential sources of GHGs are
burning of fossil fuel. Fossil fuel is any hydrogen and carbon rich
substance that was created by the decomposition of prehistoric plants and
animals that can be burned to produce heat or energy. This includes coal,
petroleum, and natural gas products. GHGs like CO,, CHy, etc. whose
percentages vary diurnally, seasonally, and annually, interact with
incoming solar radiation (insolation) and infrared radiation which is also
called long wave radiation re-emitted from the earth which affect the
energy balance. Even though, the GHG concentration is in ppm levels,
they can significantly alter the global energy balance and temperature over
a period of time. The CO; concentration, in 2009, was about 385ppm, and
is increasing at an average global rate of 1.9ppm per annum. Presently, the
carbon dioxide concentration is about 410 ppm. a) Carbon dioxide (CO,)
CO; is the most dominant GHG in the atmosphere (excluding water
vapor). In its natural occurrence it helps keep the earth at a comfortable
and life sustaining temperature. However, it is also registered to be the
main culprit behind global warming. Anthropogenic activities like burning
of fossil fuels, deforestation, biomass-burning and cement production are
notable sources of CO, production. Natural sources include respiration and
volcanic eruptions. CO; is removed predominantly from the ecosystem as
a result of photosynthesis by plants and through oceanic absorption. From
year 1957, atmospheric CO, is measured at the South Pole and 1958 at
Mauna Loa, Hawaii. Methane (CH4) CHy is more commonly known as
swamp gas. This is the second most abundant greenhouse gas and it is 21
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times more efficient at warming than CO,. CO; is much more abundant in
the atmosphere and remains in the atmosphere for a much longer period of
time than methane and therefore has a larger overall warming effect in the
atmosphere than methane does. Methane is produced anthropogenically by
landfills, ruminant livestock, biomass burning and natural gas systems.
Some natural sources are wetlands and termites. Methane is the largest
component of natural gas, which is used as a fuel source once the
contaminants are removed. The atmospheric lifespan of a molecule of
methane is estimated to be around 12 years. Until industrial revolution,
CH4 concentration recorded was 730 ppb but it has increased more than
three times in the last decade, 1774 ppb. Total annual emission of CH4 has
been estimated as 600 Tg, 60% of the total share is by anthropogenic
activities like agriculture, burning of fossil fuel and from waste. CH4 has a
mean absorption band at 7.7um and has residence time of 9 to 15 years. c)
Nitrous oxide (NO) Nitrogen being dominant in share by volume,
formation of nitrous oxide (N,O) also known as laughing gas is one of the
naturally occurring greenhouse gases (GHGs) in the atmosphere. This is
200 times more powerful GHG than a unit of CO, in terms of global
warming potential calculated over a period of 100 years. In recent past, its
concentration has increased from 275ppb to 320ppb. Ocean and wet forest
soils (9 Tg/year) are two predominant natural sources of nitrous oxide
emission followed by anthropogenic i.e., deforestation and nitrogenous
fertilizer (6Tg/year) to atmosphere. Nitrous oxide has an absorption band
at 7.8um and 8.6 pum. d) Halocarbons (CFCs) Halocarbons are the
substances responsible for the hole in the ozone layer. Though they have
been heavily regulated, they are still responsible for some amount of
global warming. Halocarbons are mostly man-made gases consisting of
both carbon and at least one of the halogens (fluorine, chlorine, iodine,
and bromine). The majority of them fall into the category of
Chlorofluorocarbons or CFCs. It is carbon-to-fluorine bonds in
halocarbons that oscillate and hence absorb at 9um. It has ability to
destroy stratospheric ozone, but they are also very strong greenhouse
gases. On average, they are thousands of times more efficient at warming
than CO,. Fortunately, their concentrations are very small, so their
powerful greenhouse effect is limited. Their atmospheric lifespan can
range from 1 to 50,000 years. The sources include refrigerants and
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propellants. Most of these gases have been highly regulated by the
Montreal Protocol (1989) and the vast majority of them are decreasing.
Though emissions of CFC-12 have almost stopped, it is such a long-lived

gas that it is still responsible for some global warming as well as the ozone
hole.

Aerosols: Aerosols are defined as microscopic liquid or solid particles of
less than 10 pm diameter, dispersed in the atmosphere. Aerosols are non-
uniform in shape and size so equivalent aecrodynamic diameter determined
by comparing them with perfect spheres having same settling velocity.
Aerosols come from volcanoes, dust storms, fires, vegetation, sea spray,
burning of fossil fuels and land use. Aerosols live only for days to weeks
in comparison to other GHGs in the troposphere. Aerosols are more
complicated than the typical greenhouse gas. It can do both the cooling
and heating of the atmosphere. They affect the Earth’s energy balance in
three ways: by enhancing albedo i.e., by reflecting back the incoming solar
radiation, by providing cloud condensation nuclei and by more absorption
of incoming solar radiation.

SOLAR RADIATION: Solar radiation is radiant energy emitted by the
sun from a nuclear fusion (hydrogen into helium) reaction that creates
electromagnetic energy. This indicates the surface temperature of Sun as
about 5800 K. Sun emits not only in visible range but also UV-rays,
infrared ray, X-rays, and even radio waves. Out of these, about half of the
radiation is in the visible range only. The other half is mostly in the near-
infrared part, with some in the ultraviolet part of the spectrum. UV-rays
range from 0.1 to 0.4 pm., visible (VIBGYOR) ranges from 0.4-0.7 um
and infrared ray varies from 0.7 um -1mm. The surface temperature of the
earth is controlled by the balance between the absorbed solar radiation and
the emitted infrared radiation. During the past 150 years the amount of
CO; in the earth’s atmosphere has increased from 280 parts per million
(ppm) to more than 400 ppm by burning of fossil fuels. Urbanization,
deforestation and desertification, agriculture and livestock activity have
been categorized as important sectors in emitting CO,, CH4, N;O,
particulate matter containing Black Carbon (BC), volatile organic carbon
(VOCs), etc.
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CAUSES AND CONSEQUENCES

Climate change is caused due to emission of greenhouse gases into
the atmosphere. The effects of global warming have been experienced by
humans, animals and plants alike. In this block, we will discuss the impact
of climate change on agriculture, ocean ecosystem, mountain and hill
ecosystems and human health. In this block, the two-way link between
climate change and agriculture is discussed. Changing climate will impact
agricultural productivity and production. Climate change influences many
properties of the ocean, while changes in the ocean also play a central role
in regulating weather on local to global scales. The ocean has huge
thermal inertia and dynamic capabilities. Being a huge reservoir of heat,
the ocean plays as a moderator of climatic variations. It controls the
formation of wind and rain. The ocean also traps and stores carbon dioxide
(CO,), thereby preventing an extreme greenhouse effect in the atmosphere.
Increased ocean stratification, changes in ocean current regimes and an
increase in depleted oxygen zones are now being observed due to climate
change. Climate change also impacts the mountain ecosystem. Mountain
and hill ecosystems are also characterized by their unique type of
vegetation, floral and faunal diversity as well as distinct living habitats.
This diversity itself varies with the altitude of mountains, with taller trees
being found at lower altitudes giving way to shorter trees, grasslands etc.
at higher altitudes. The highest altitudes of mountains are completely
devoid of any vegetation. The consequences of climate change on the
mountain ecosystem include glacier melting, cloudburst and flash floods,
and Glacial Lake Outburst Floods (GLOFs). This block also discusses the
impacts of climate change on human health.

CHANGING CLIMATE: Climate variability has ripple effects on crop
production, food prices and food security at local and global levels.
Production shocks in one part of the world can have immense impact on
the food prices and hence food security of various parts of the world due
to the market dynamics. Sudden changes in food prices could be
particularly harsh on the food security of the poor who spend a large
chunk of their income on food. Understanding the nature of changing
weather patterns is particularly important for this very reason. “Global
surface temperatures have risen by almost a degree in the last century. Sea
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levels have risen, while snow and ice cover has dropped significantly.
Coral reefs are being destroyed and weather patterns are becoming wilder
and less predictable. And the major cause of this climatic mayhem is now
clear. It is the work of humans, who are burning ever increasing amounts
of fossil fuel and have raised carbon dioxide levels in the atmosphere by
40% in the past 250 years” (McKie, 2013). The plant and animal species
specific to a particular region are a reflection of the climate to which they
are adapted. Once a change in their natural climate occurs, they tend to
migrate to areas having more favourable environment. Species that are
less mobile are the worst affected as they have to suffer a loss of their
habitat combined with competition from new invading species. This
results in such species becoming extinct and as a result there is loss in
biodiversity. Changing Precipitation with increase in temperature due to
global warming, the air becomes warm, resulting in more evaporation of
water from the Earth’s surface. Higher evaporation translates to higher
precipitation. On average, the world is already getting more precipitation
now than it did 100 years ago: 6 percent more in the United States and
nearly 2 percent more worldwide (US EPA, 2013). Precipitation is
expected to lower in areas near equator and increase in higher latitudes.
The changing rainfall pattern can cause the pests and weeds to spread to
newer areas.

El Nino and La Nina: El Nino phenomenon occurring in the eastern
Pacific Ocean is primarily due to the build-up of warm water in the eastern
Pacific Ocean. The warm ocean surface enables the moisture laden winds
to form rainstorms. On the other hand, La Nina occurs due to the building
up of cool Ocean waters in the eastern Pacific Ocean. The cool ocean
surface leads to cooling of the atmosphere leading to lesser evaporation of
water and making the air dry. “El Nifio and La Nifia reflect the two end
points of an oscillation in the Pacific Ocean. The cycle is not fully
understood, but the times series illustrates that the cycle swings back and
forth every 3-7 years. Often, El Nifio is followed immediately by La Nifia,
as if the warm water is sloshing back and forth across the Pacific. The
development of El Nifio events is linked to the trade winds. El Nifio occurs
when the trade winds are weaker than normal, and La Nifla occurs when
they are stronger than normal. Both cycles typically peak in December”
(NASA, 2009).
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EFFECTS OF CIMATE CHANGE ON AGRICULTURE: Agriculture,
livestock and fisheries are highly dependent on specific climatic
conditions. Crops need specific conditions to thrive like right kind of soil,
specific temperature, and enough water. Changes in climate could make it
difficult for us to grow crops and rear livestock in the way and at places;
we used to do in the past. Climate change and variability has potential to
influence crop geography, crop production and productivity, and
exacerbate the risks associated with crop farming activities (Scherr et al.
2012; Venkatramanan and Shah 2019). IPCC Assessment reports reiterate
the gravity of climate change impacts on agricultural production and
productivity in several agricultural regions of the world, and firmly
expressed the vulnerability of developing countries and island and low-
lying countries to negative impacts of climate change (IPCC 2014).
Impacts from extreme weather events like droughts and floods, heat and
cold waves, must be reckon with in the coming decades through devising
appropriate climate resilient pathways (Venkatramanan and Shah 2019).
“Research has shown that crop yields reduce in response to extreme
daytime temperatures particularly around 30°C. High daytime and night
time temperature was reported to reduce the growth, yield and quality of
rice and wheat crops which are the staple food crops of South Asia”
(Venkatramanan and Singh 2009a, b; Venkatramanan and Shah 2019).
“Estimated impacts of both historical and future climate change on cereal
crop yields shows that yield loss can be up to 35% for rice, 20% for wheat,
50% for sorghum, 13% for barley, and 60% for maize depending on the
geographic location, climate scenarios and projected year” (Porter et al.
2014; Khatri-Chhetri et al. 2017). The negative effects of climate change
on “food production, food prices and accessibility, consumption and
utilization” result in marked effect on ““all the dimensions of food security”
(Porter et al. 2014). Further, climate change on account of its effects on
“access to drinking water, income, health, sanitation, income and food
supply chain” exacerbate the food insecurity. FAO (2009) reports that
vulnerable and disadvantaged group in particular the small and marginal
farmers and food insecure are most likely to be the first affected from
climate change (FAO 2009). Monsoon Dependent Agriculture The
International Food Policy Research Institute (Gerald C. Nelson, 2009)
conducted research to “quantify the climate-change impacts on
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agricultural production, consumption, prices and trade”. To meet this end,
the study employed a “global agricultural supply and demand projection
model” and “biophysical crop model” to assess the impact of climate
change on five important crops: “rice, wheat, maize, soyabean and
groundnut”. The results of the study on various aspects of agriculture have
been summarized below: Atmosphere and Climate According to the study,
while the crop yields in the rainfed region are influenced both by rainfall
and increases in temperature, the irrigated crop yields are influenced only
by temperature factor. The study further points out that in case of
developing countries, while the crop yield declines are found across most
crops, the irrigated crops of rice and wheat are more vulnerable to climate
change. In the regions like East Asia and Pacific region, higher
temperature in fact increases crop acreage as the potential temperature
increase provide congenial crop growth environment than the present
environmental condition. South Asian region will be affected more by
climate change, as the study found yield declines for most of the crops.
Nevertheless, rainfed maize and wheat crops are more vulnerable to
climate change. The results for the Latin American and Caribbean region,
and SubSaharan Africa were mixed in terms of yields of crops grown in
these regions. Enhanced CO; on Crop Growth “Crop species vary in their
response to CO,. Wheat, rice, and soybeans belong to a physiological class
(called C3 plants) that respond readily to increased CO, levels. Corn,
sorghum, sugarcane, and millet are C4 plants that follow a different
pathway. The latter, though more efficient photosynthetically than C3
crops at present levels of CO,, tend to be less responsive to enriched
concentrations. Higher levels of atmospheric CO; also induce plants to
close the small leaf openings known as stomata through which CO; is
absorbed and water vapour is released... Thus, under CO, enrichment,
crops may use less water even while they produce more carbohydrates.
This dual effect will likely improve water-use efficiency, which is the ratio
between crop biomass and the amount of water consumed. At the same
time, associated climatic effects, such as higher temperatures, changes in
rainfall and soil moisture, and increased frequencies of extreme
meteorological events, could either enhance or negate potentially
beneficial effects of enhanced atmospheric CO, on crop physiology”.
(Hillel, 1995). Weeds, Pests and Diseases Increased CO, leads to strong
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vegetative growth in both crops and weeds alike as a result of which
weeds become more prolific and are expected to spread to newer places.
There are also studies which prove that higher levels of CO; lead to
herbicide resistance as a result of which more and more herbicides have to
be applied. This may also have serious health implications in time to
come. Besides, higher temperatures are favourable for insects and pest
proliferation. Longer growing seasons will enable insects and pests to
complete larger number of reproductive cycles. Changed wind patterns
would lead to spread of wind-borne pests and diseases to newer areas.
Warmer winter temperatures may shorten the overwintering period of pest
larvae resulting in higher proliferation in the next season. Thus, an
increase in weeds, pests and diseases could soon be a problem calling for
immediate. Crop Quality Food systems can be vulnerable to climate
change. Grain quality of wheat (e.g., protein content) is highly susceptible
to current variations in climate and affects the type of foods that can be
produced through, for example, gluten levels and related dough strength
(Porter & Semenov 2005). Other examples of the effects of climate on
crop quality include pests and diseases, such as dangerous levels of
mycotoxin contamination of groundnuts (Julia M Slingo, 2005). Livestock
Climate change is expected to impact both crops and livestock alike.
Increased temperature is bound to increase stress levels among livestock.
This may result in decline in the rate of reproduction, increased incidences
of diseases and also loss of appetite. Increased levels of CO; in the
atmosphere may result in production of less nutritious feed and forage
which may be required to be supplemented by additives, thus adding to the
cost to the grower. 9.6.6 Prices, Production and Food Consumption The
results reveal that though, even without climate change, the prices of rice,
maize, soyabean and wheat are bound to rise between 2000 to 2050,
however, with climate change, there will be additional price increases to
the extent of a total of 32 to 37 percent for rice, 52 to 55 percent for maize,
94 to 111 percent for wheat, and 11 to 14 percent for soybeans. Though the
study does not show any direct effect on livestock due to climate change,
the effects of higher feed prices caused by climate change pass through to
livestock, resulting in higher meat prices. For example, the prices of beef
will be 33 percent higher due to no climate change by 2050 and 60 percent
higher with climate change. Importantly, the negative impacts of climate
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change and variability shall be markedly observed in Sub-Saharan Africa
and South Asia. The results have also shown that climate change reduces
the consumption of meat slightly and of cereals substantially indicating
negative welfare effects due to climate change. The results of the study
showed that without climate change, the calorie availability increases
throughout the world by 2050 whereas with climate change, the calorie
availability showed marked reduction relative to 2000 levels. Further,
climate change and variability encompass increased frequency of extreme
weather events like heat waves, droughts, etc. Heat waves, specially
occurring during some crucial stages of plant life cycle like pollination or
pod set can limit yields. Heat waves can also cause wilting due to
excessive transpiration, unless they are provided with irrigation. Droughts
result in long term lack of water availability in plants resulting in famines.
Strong winds can damage the leaves and heavy rains can cause flooding,
both of which can be detrimental to the crops. If the temperature rise
occurs in cooler areas of the world, those places will become more
habitable and we may witness crops moving their ranges. In areas where
crops are being grown in their warmest productive temperature ranges
already, heat stress or increased disease could reduce yields. When
temperatures exceed the optimal for biological processes, crops often
respond negatively with a steep drop in net growth and yield. If night time
temperature minima rise more than the daytime maxima--as is expected
from greenhouse warming projections--heat stress during the day may be
less severe than otherwise, but increased night time respiration may also
reduce potential yields. Another important effect of high temperature is
accelerated physiological development, resulting in hastened maturation
and reduced yield.(Hillel, 1995). Since agriculture is dependent on
rainfall, any change in its pattern or total precipitation will significantly
affect agriculture. Moisture stress, especially during important stages of
plant growth like pollination, flowering and grain filling is harmful.
Increase in temperature may lead to higher rates of transpiration causing
moisture stress in plants and would call for increased need for irrigation.
In coming years, the demand for water for irrigation may increase due to
warmer climates and agriculture may have to compete with other
industries for water. Less rainfall also results in falling water tables which
would also increase the energy needed to pump underground water.
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Scientists and plant breeders are working towards developing new drought
resistant varieties of various crops.

SPECIES EMERGENCE AND EXTINCTION

Melting of the Polar ice: Increasing atmospheric warming is causing
polar ice to melt and Sea-ice in the Arctic has shown significant changes
in coverage and thickness over the last 30 years. Studies show that,
between 1980 and 2008, the extent of sea ice has declined by an average
of 11%, with evidence of a recent acceleration and between 1980 and 2008
(28 years), the thickness of sea ice reduced by 50% to 1.75 m.

Rising Sea Levels: Sea level monitoring programmes and other data
indicate increased sea levels currently compared to the past 2000 years.
Sea expands when its water temperature increases. Likewise, melting of
glaciers and polar ice leads to rising in sea level. Human activities like
draining wetlands, groundwater withdrawal, dam construction, and land
use change also contribute to sea level rise. Sea level rise is a serious
concern as 41% of the world's population lives within 100km of the coast.
The current rate of increase in sea levels (3.1mm per year), is higher than
that the values predicted by the IPCC for 2100. However, these rates are
not similar globally and have special variability. Changes to the Ocean’s
Major Current Systems Changes in ocean temperatures and wind patterns
will affect and alter oceanic currents. As the ocean currents play a
significant role in maintaining Earth’s climate, changes in the ocean’s
major current systems will have major repercussions for the global
climate. Oceanographers have observed changes in the North Atlantic
Ocean currents on account of increase in sea surface temperature and
increase in melting of ice. The Atlantic plays a key role in managing
global ocean currents. The sinking of large amounts of cooler water in this
ocean creates currents in the Southern and Pacific oceans. Hence a
slowing down of the currents in this region has global impacts. The entire
Northern Hemisphere cools, Indian and Asian monsoon areas dry up,
North Atlantic storms get amplified and less ocean mixing results in less
plankton and other life in the sea. Also, it would lead to heating up of the
southern hemisphere. The IPCC concluded that the circulation may reduce
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up to 54% by this century if temperature increases by 4 degrees C and
GHG emissions keep increasing.

MIGRATION PATTERN: The distributions of many marine species
including those we rely on for food are shifting because of their
dependence on specific water temperatures and nutrient availability. Many
marine species are moving toward the poles disrupting fisheries around the
world. A recent study noted that more than 800 species of commercially
important fish, including halibut, herring, tuna, and cod have migrated
north. Many marine species such as whales and salmon time their
migratory and reproductive cycles around prey. Whales migrate to the
Arctic to prey on krill in the summer and salmon migrate to the oceans for
seasonal nutrients. When these patterns are altered due to a changing
climate, it results in a change of predator-prey relationships and increases
mass strandings’, starvation, and poor reproductive success. For
Atmosphere and Climate example, warmer sea surface temperatures along
the US Northeast continental shelf are forcing a specific zooplankton
species to shift to cooler waters. Atlantic Cod that prey on them in the
Gulf of Maine and Georges Bank are found to have lower reproductive
success. A recent study predicts that climate change will force hundreds of
ocean fish northward. Northward shifts of warm water species by more
than 10° latitude coinciding with a decrease in the number of cold-water
species are related both to the rise in temperature in the Northern
Hemisphere and to the North Atlantic Oscillation. A large number of
biological events concerning maximal phytoplankton abundance as well as
reproduction and migration of invertebrates, fish, and seabirds, all take
place earlier in the year. Hence, in the past fifty years, the spring events
have been shifting earlier for many species by an average of 4.4 + (0.7 days
per decade and the summer events by 4.4 + 1.1 days per decade.
Observations show that for all taxonomic groups, with great heterogeneity,
the rate of displacement towards the poles reaches 72.0+13.5 kilometres
per decade. Changes in the distribution of benthic, pelagic and demersal
species can extend up to a thousand kilometres. These poleward
migrations have led to an increase in the number of warm-water species in
areas like the Bering Sea, the Barents Sea or the North Sea. The observed
modifications in the distribution of benthic fish and shellfish with latitude
and depth can be mainly explained by changes in the temperature of the
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sea. The migration rates recorded in the marine environment appear to be
faster than observed in the terrestrial environment.

DIRECT EFFECTS ON HUMAN HEALTH: According to a report of
the World Bank in 2010 the baseline health of a country is related to the
amount of impact that could be caused due to climate change and also the
costs for its adaptation. Therefore the likely risks and impacts of climate
change vary between countries. A small change in the global climate will
affect the normal functioning of the earth’s ecosystems. Some countries
may experience extreme cold temperatures and people living in such areas
would want warmer climates; for example the USA. Likewise certain
areas may receive very hot temperatures and people would want cooler
temperatures. These changes in climate can lead to beneficial and/or
Atmosphere and Climate adverse effects. The changes that may be
witnessed initially may be some changes in the seasonality of some
infectious diseases. This includes vectorborne infections such as
mosquito-borne diseases: dengue, chikungunya and so on that strike
during the warmer periods. Some plant and animal varieties may die or
even go extinct due to changes in climate variability, whereas some
species are able to adapt themselves to the changed conditions. Some other
significant impacts of climate change include changing food productions,
agrarian distress and socio-economic issues. The table 12.1 given below
gives you an idea of some environmental changes, the diseases caused
therein and the different pathways responsible for bringing about
infectious diseases in human beings.

CLIMATE CHANGE IMPACTS ON HUMAN SETTLEMENTS,
MIGRATION AND LIVELIHOOD: Climate Change Impacts on
Human Settlements and Migration From time immemorial humans have
travelled and settled along coastlines and other places for their livelihood
and better opportunities. Some people are displaced due to conflicts, dam
construction related issues and also due to catastrophes such the 2004
tsunami where millions were affected and displaced. Drought and extreme
climatic events also force people to search for better economic conditions
and employment either temporarily or permanently. Another example is
the 2008 Kosi floods that displaced many in Nepal and India. These events
are sudden and sometimes unforeseen events. Sudden-onset hazards have
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forced several million to migrate to other areas. The hazards cause
physical loss of land and natural resources and people are unable to cope
or adapt with the changes. On the other hand, drought is a slow creeping
hazard. Slow-onset hazards still give people time to adapt themselves to
the situation by regenerating the soil fertility and using appropriate seeds
for cultivation etc. There are many factors that influence human migration.
They include social, environmental, cultural, economic and political. The
Paris Agreement gives references to migration and displacement. In the
preamble, it refers to the vulnerability of migrants, and calls on states to
‘respect, promote and consider their respective obligations on human
rights’ when taking action to address climate change (UNFCCC, 2015: 1).
It also addresses the need for a task force to ‘develop recommendations for
integrated approaches to avert, minimize and address displacement related
to the adverse impacts of climate change’ (UNFCCC, 2015). The Hyogo
Framework for Action also recognized displacement as a potential driver
of vulnerability (UNISDR, 2005). The Sendai Framework focuses on
displacement in response to extreme events (UNISDR, 2015). Therefore,
climate change brings about migration both within and crossborders.
Climate Change Impacts on Livelihoods. Livelihoods can be defined as
the different types of assets, abilities and activities that enable a person or
household to survive (FAO, 2003). These assets include physical assets
such as infrastructure and domestic assets; financial assets such as cash,
jewellery, savings, mutual funds and pensions; natural assets such as
natural resources, land for agriculture; social assets, which are based on
the cohesiveness of people and societies; and human assets such as
education and skills for survival. All these assets change with time (with
cycle of events, we may lose or earn the assets) and are always different
for various households and communities. In general, we should have a mix
of assets so that we can tide over difficult situations. Our ancestors always
believed in having mixed assets. In society we have different groups,
various communities and not all can adapt to the climate change driven
impacts. The marginal groups are those people who have few or lesser
resources and power and they are not able to adapt themselves to the
changes. In fact, they can be negatively impacted. It is usually people’s
few productive assets that are at greatest risk from the impacts of climate
change. In principle, all the physical assets can be damaged, financial
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losses can occur, natural assets can be degraded or even destroyed and
social assets can be undermined. Climate variability can result in certain
food products becoming scarce at certain times of the year. Such seasonal
variations in food supply, along with vulnerabilities to flooding etc. can
impact livelihoods. Although these impacts might appear indirect, they are
important because many marginal livelthood groups are close to the
poverty line. Food is a key element of their existence. The main source of
livelihood for the marginal groups is agriculture, livestock rearing and
fishing. In most instances the challenges encountered by the rural
livelihoods drive urban migration. When the numbers of the poor and
vulnerable groups in urban slums increase, the availability of employment
opportunities which are non-agriculture/non-farm based and the access of
urban dwellers to obtain sufficient food products from the market will
become increasingly important drivers of food security. A study by the
International Labour Organization study (ILO, 2005) reports that there
will be significant variations among the low income and middle-income
countries in regarding the impacts of climate variability on livelihoods
dependent on agriculture. The livelihood groups that are of concern in the
context of climate changes include the low-income group affected by
drought and flood; those who have poor food distribution and emergency
response mechanisms. For example, fishermen living along the coastlines
may experience sea-surges, storms, tsunamis and their fishing
infrastructures may be damaged. They can lose their homes constructed
nearby that are washed away by the storms. What happens to their
livelihoods then? In the same way farmers may experience flash floods,
wherein their land can be completely submerged and their crops may be
destroyed. So, such changing temperature and rainfall conditions can
devastate their livelihoods immediately. Therefore, climate change has 225
Atmosphere and Climate serious consequences and affects the lives of a
million people around the world. Adaptation measures are necessary to
address these concerns. They include preparing heat wave early warning
systems, urban planning to reduce the urban heat island effect, better land-
use planning, community relocation, reducing the vulnerability of essential
services such as water, energy and food, and measures to assist vulnerable
sectors and households. In addition, early warning systems and flood and
cyclone shelters are also important health related adaptation strategies.
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MITIGATION

AGRICULTURE AS A SINK FOR GREENHOUSE GASES:
Agriculture sector can also act as a sink to GHG. Firstly, agricultural
sector can reduce its own emission. Plants use CO2 for photosynthesis.
Hence, they have the ability to offset emissions from other sectors by
reducing CO2. The biomass generated in agricultural sector can be used to
produce biofuels which can be a substitute to fossil fuels which are
currently used for energy. Improved management practices in agriculture
can help in storage of carbon in plants and soils. Every tonne of carbon
added to, and stored in, plants or soils removes 3.6 tonnes of CO; from the
atmosphere (Paustian et. al, 2006). Agriculture can increase soil carbon by
the following: 1) Cropland Management: Several management practices
can increase cropland soil carbon. Carbon inputs to soil can be increased
by increasing crop productivity, growing crops that produce large amounts
of residues, doing away with the practice of fallow periods between crops,
efficient use of fertilizers, manures and irrigation and use of zero tillage or
low tillage practices. 2) Management of Grazing Land: Soil carbon of
grazing lands can be increased by improved management practices. These
management practices include use of proper fertilization, irrigation,
cultivation of legumes, improved grazing and use of improved grass
species. 3) Changes in land use can also help to increase carbon in soil.
Conversion of crop lands to forests or grassland scan increase soil carbon.
Highly degraded areas like reclaimed mines, saline soils and eroded lands
have high potential of carbon sequestration if a productive plant cover
with high rates of carbon inputs from residues can be achieved.

The Ocean acts as a carbon sink by absorbing large quantities of CO,. The
CO2 absorption capacity of the ocean is ten times than that of fresh water,
as CO, is immediately reactive in sea water. This phenomenon causes
changes in the chemical properties of the ocean.

ADAPTATION TO CLIMATE CHANGE: UNCCD policy brief
(UNCCD, 2009) talks about adaptation approaches to climate change,
especially drought. These strategies can be extended to other climate
change scenarios as also. Early Warning Systems: If the possibility of a
potential disaster is known in advance, communities can be motivated to
establish safeguards particularly at household levels.  Strengthening
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Coping mechanisms: New adaptive mechanisms need to be designed
based on indigenous knowledge and traditional practices. This would
strengthen the capacity of local people to address the issue of climate
change within their own communities and social structure. Mitigation
activities to support adaptation: Actions promoting Sustainable Land
Management improve the natural resource base of a region by restoring
soil fertility, improving water availability, etc. Joint Forest Management:
Conserving and establishing forests by the communities can help in
checking moisture and soil loss and improving soil quality.
Diversification of Livelihoods: Studies assessing the diverse systems of a
region supporting the local livelihoods and their resilience to climate
change will help in determining viable new options that provide
innovative solutions. Local Governance: Participation of local
communities in policy formulations and project development is very
essential. The ability of these communities to develop the rationale for
new technologies is crucial to their ability to be flexible when there is
great uncertainty. Climate Insurance: Financial instruments on which the
communities can bank upon at times of unanticipated risks are a priority.
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Abstract- Human population is subjected to biggest health threat because
of Climate change. Climate change affects the clean air, safe drinking
water, sufficient food, and secure shelter, which are social and
environmental determinants of health. Air, water, and food are the basic
necessities of life, but they are also the carrier of bacterial, viral, and
parasitic diseases. The negative effects of climate change like floods,
drought, excessive heat, etc, are disturbing the balance of nature, giving
these pathogens a breeding ground. While no one is safe from these risks,
the people whose health is being harmed first and worst by the climate
crisis are the people who contribute least to its causes, and who are least
able to protect themselves and their families against it, that are people in
low-income and disadvantaged communities. In India weak health
infrastructure will be the least able to respond and cope up with these
challenges.

Keywords: Climate change, healthcare, India, public health

INTRODUCTION

Climate change is a threat to public health security — from extreme
weather-related disasters to wider spread of vector-borne diseases as
malaria and dengue, which is unevenly distributed around the world.
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According to the “Third Assessment Report” (IPCC, 2001) human health
vulnerability to climate change is a function of exposure, sensitivity, and
adaptive capacity. Since, developing country are densely populated so are
particularly vulnerable.

India is a large developing country with more than one billion
population. There is 7500 km long Great Himalayas in the north, and 6100
Km long densely populated coast line in the south. About 70% of its
population reside in rural and semi-urban areas which directly interacts
with the natural resources such as water, biodiversity, mangroves, coastal
zones, grasslands and completely hang on on climate-sensitive sectors
like- agriculture, forests, and fisheries. Owing to pollution, land use
changes, and climatic factors, India is experiencing a hotter climate year
on year, resulting in higher temperatures and untimely rainfall. Heat
waves, draughts, land, and coastal floods produces a devastating impact on
agriculture-based economy. These factors promote the breeding of
mosquitoes and the increased transmission of vector borne diseases.
(Majra and Gur, 2009)

Although it is unequivocal that climate change affects human
health, it remains challenging to accurately estimate the scale and impact
of many climate-sensitive health risks. However, scientific advances
progressively allow us to attribute an increase in morbidity and mortality
to anthropogenic global warming, and more accurately determine the risks
and scale of these health threats. Recent studies also point out India's poor
performance in addressing climate-related concerns. In the Environment
Performance Index 2022, India ranked at the bottom of the list (Bavadam,
2022). This raises concerns about the future impact of climate change on
the health of people across the country.

GLOBAL CLIMATE CHANGE OUTLINES AND INDIAN
SCENERIO

Although Climate change is a natural phenomenon of decades
occurring on longer time scales yet anthropogenic activities have fasten
the process multi-fold. The major cause is increase in the atmospheric
concentration of energy trapping greenhouse gases that primarily includes
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CO,, CH4, CFC and Oxides of nitrogen and sulphur. Major sources of
these greenhouse gases are fossil fuel combustion, forest burning, irrigated
agriculture, animal husbandry, oil extraction, and compressor-based
cooling devices like refrigerator and air conditioner etc. According to the
“Fourth Assessment Report” these gases have increased the global average
surface temperature by approximately 0.65°C over the last 50 years, thus a
significant rise in sea level and increased frequency of intense cyclones.
Climatologists forecast that if these situations continue over some more
decades, the global mean surface temperature will rise by 1.1-6.4° C and
heat waves, floods, draughts, heavy precipitation, and other extreme
events will become more frequent and intense.

The latest high-resolution climate change scenarios and projections
for India, based on the Regional Climate Modeling system, known as
PRECIS, developed by the Hadley Center and applied for India using
IPCC scenarios A2 and B2 (Kumar, 2005) show an annual mean surface
temperature rise by the end of the century, ranging from 3 to 5°C under the
A2 scenario and 2.5 to 4°C under the B2 scenario, with warming more
pronounced in the northern parts of India. A 20% rise in all India summer
monsoon rainfall and further rise in rainfall is projected over all states
except Punjab, Rajasthan, and Tamil Nadu, which show a slight decrease.
Extremes in maximum and minimum temperatures are also expected to
increase and similarly extreme precipitation also shows substantial
increases, particularly over the west coast of India and west central India.
Rapid mountain glacier retreat has been documented in the Himalayas,
meltwater from the Himalayan glaciers contributing a sizeable portion of
river flows to the Ganges, Brahmaputra, Indus, and other river systems.
(Smith. 2001)

EFFECT OF CLIMATE CHANGE ON HUMAN HEALTH

Sustained public health on biosphere requires life supporting
services of planet that solely depend on global climate and India is not the
exception to this fact. Climate change can affect human health directly as
thermal stress, death/injury in floods and storms or indirectly through
changes in the ranges of disease vectors like flies and mosquitoes, water-
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borne pathogens, water quality, air quality, and food availability and
quality (McMichael AJ, et al, 2003). Public health, to a large extent,
depends on safe drinking water, sufficient food, secure shelter, and good
social conditions. A changing climate is likely to affect all these
conditions. Climatic stability confers physical safety and comfort to the
populations. Changing temperatures and precipitation patterns linked to
climate change will further affect health by changing the ecology of
various vector-borne diseases, such as malaria, dengue, chikungunya,
Japanese encephalitis, kala-azar, and filariasis (Bhattacharya et al.
2006; Dhiman et al. 2008).

Climate change is already impacting health in a myriad of ways,
including death and illness from increasingly frequent extreme weather
events, such as heatwaves, storms and floods, the disruption of food
systems, increases in zoonoses and food-, water- & vector-borne diseases,
as well as mental health issues. Furthermore, climate change is
undermining many of the social determinants for good health, such as
livelihoods, equality and access to health care and social support
structures. These climate-sensitive health risks are disproportionately felt
by the most vulnerable and disadvantaged, including women, children,
ethnic minorities, poor communities, migrants or displaced persons, older
populations, and those with underlying health conditions. Climate change
creates a conducive environment for the creation and transmission of
several communicable diseases like malaria, dengue, diarrhoea, etc. For
example, when flood water gets contaminated with human or animal
waste, water-borne diseases like diarrhoea and cholera start spreading
faster.

HEALTHCARE CHALLENGES IN INDIA

Climate change already contributes to the global burden of disease
and this contribution is expected to grow in the future. Approximately
600,000 deaths occurred worldwide as a result of weather-related natural
disasters in the 1990s, some 95% of which took place in developing
countries (WHO, 2002). As per National Communications Report of India
to the United Nations Framework Convention on Climate Change, climate
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change is likely to impact all the natural ecosystems as well as
socioeconomic systems (UNFCCC, 2004). Some of the Public Health
challenges of various climate change patterns in India are summarized as
below-

1. EXTREME TEMPRETURES

Health effect of temperature extremes are obvious and sometimes
fatal. India experiences a wide range of temperature extremes having cold
waves in hilly mountains to heat waves in plains and coastal areas. It grabs
more than one thousand life every year (WHO, 2008). In the recent
decades, highest temperature at some places in India touched as high as
47°C which is 10°C above the normal.

2. EXTREME WEATHER EVENTS

Extreme weather events such as severe storms, floods, and drought
have claimed thousands of lives during the last few years and have
adversely affected the lives of millions and cost significantly in terms of
economic losses and damage to property. India and the subcontinent saw
five of the 20 major natural calamities recorded worldwide in terms of
victims, including 1999 cyclone of Orissa, floods of Chennai, 2004
Tsunami, 2005 rains and floods of Maharashtra, and 2005 cyclones of
Andhra Pradesh etc. These climate extremes, apart from health, also
damage the public health infrastructure. India, like other developing
countries, is poorly equipped to deal with weather extremes. Hence, the
number of people killed, injured, or made homeless by natural disasters
has been increasing rapidly. (WHO, 2005)

3. VARIABLE PRACIPITATION PATTERN

Precipitation pattern of country had been variable since last few
decades. Places like cherrapunjee in Meghalaya which is known to be the
wettest places are facing rare rain crisis while the dry plateau regions like
Maharashtra are flooded with heavy rain. On the other hand, dry seasons
are wet heavily while rainy months are suffering with low monsoon. Water
scarcity already affects four of every 10 people. A lack of water and poor
water quality can compromise hygiene and health. This increases the risk
of diarrhoea, which kills approximately 1.8 million people every year, as
well as trachoma (an eye infection that can lead to blindness) and other
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illnesses. Many diarrheal diseases vary seasonally, suggesting sensitivity
to climate. In India, like in other tropics, diarrheal diseases typically peak
during the rainy season. Both floods and droughts increase the risk of
diarrheal diseases. Major causes of diarrhoea linked to heavy rainfall and
contaminated water supplies are cholera, cryptosporidium, E.
coli infection, giardia, shigella, typhoid, and viruses such as hepatitis A.
(WHO, 2005; Wilson, 2001)

4. RISING SEA LEVELS

India has a very long densely populated coastline which is highly
vulnerable to coastal floods. Potential effects on health due to sea level
rise include-Death and injury, Reduced availability of fresh water due to
saltwater intrusion, Contamination of water supply through pollutants
from submerged waste dumps, change in the distribution of disease-
spreading insects, health effect on the nutrition due to a loss in agriculture
land and changes in fish catch, health impacts associated with population
displacement. Any increase in frequency and severity of these extreme
climate events or change in coastline as projected is likely to have serious
effects and can cause population displacement. These displaced people are
likely to face diverse health consequences — traumatic, infectious,
nutritional, psychological, and other — that occur in demoralized and
displaced populations in the wake of -climate-induced economic
dislocation, environmental decline, and conflict situations. (WHO, 2005).

5. RETRACTING GLACIERS

Most of the states in the North, including Punjab, Haryana,
Rajasthan, Uttar Pradesh, Madhya Pradesh, and the north east are
dependent on river water with origin in the Himalayas. Rising
temperatures may cause the snow to melt earlier and faster in the spring,
shifting the timing and distribution of run-off. Projections are for a
regression of the maximum spring stream-flow period in the annual cycle
of about 30 days and an increase in glacier melt run-off by 33—-38%. These
changes could affect the availability of freshwater for natural systems and
human use. Excessive melt water could cause flash floods. Melting
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glaciers in the Himalayas may lead to glacier lake outburst floods, as
occurred in Himachal Pradesh. (Lendrum etal., 2007).

6. FOOD INSECURITY

Increasing temperatures and more variable rainfalls and loss of
agricultural land due to flash floods are expected to reduce crop yields
ultimately leading to food insecurity in country where malnutrition is
already an important public health problem. Malnutrition causes millions
of deaths each year, from both a lack of sufficient nutrients to sustain life
and a resulting vulnerability to infectious diseases such as malaria,
diarrhoea, and respiratory illnesses. Simulations using dynamic crop
models indicate a decrease in the yield of crops as temperature increases in
different parts of India. Anaemia is also a bigger outcome of Malnutrition
which may lead to maternal mortality, weakness, diminished physical and
mental capacity, increased morbidity from infectious diseases, perinatal
mortality, premature delivery, low birth weight, impaired cognitive
performance, motor development, and scholastic achievement. (NFHS,
2007; WHO, 2008).

7. VECTOR BORNE AND OTHER DISEASES

Climatic variations are prospective to alter the frequency and
length of transmission seasons and geographic range of important vector-
borne diseases like malaria and dengue. Excessive monsoon rainfall and
high humidity have been identified as a major cause of enhanced mosquito
breeding and survival. Recent analyses have shown that the malaria
epidemic risk increases around five-fold in the year after an El Nifio event
(Bouma etal.,, 1996). In India, the transmission windows for malaria are
predicted to increase with climate change (). Dengue is another important
arboviral disease of humans, occurring in tropical and subtropical regions,
particularly in urban settings. Since 1960, more than 50 outbreaks have
been reported to or investigated by the National Institute of
Communicable Diseases in India. The 1996 epidemic in New Delhi was
the worst of its kind, which affected 16,517 persons and killed 545 (Lal
and Adarsh, 2007). Warmer temperatures enhance vector breeding and
reduce the pathogen's maturation period within the vector organism.
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Rodents, which proliferate in temperate regions following mild wet
winters, act as reservoirs for various diseases. Certain rodent-borne
diseases are associated with flooding, including leptospirosis, tularacmia,
and viral haemorrhagic diseases. Other diseases associated with rodents
and ticks, and which show associations with climatic variability, include
Lyme disease, tick-borne encephalitis, and Hantavirus pulmonary
syndrome (Wilson, 2001).

8. OTHER EFFECTS

Increasing global temperatures affect levels and seasonal patterns
of both man-made and natural air-borne particles, such as plant pollen,
which can trigger asthma. About 6% of children suffer from respiratory
tract infection and 2% of adults suffer from asthma (NFHS, 2007). Asthma
deaths are expected to increase by almost 20% in the next 10 years if

urgent actions to curb climate change and prepare for its consequences are
not taken (WHO,2008).

Stratospheric ozone depletion is essentially a different process
from climate change. However, greenhouse warming is affected by many
of the chemical and physical processes involved in the depletion of
stratospheric ozone. Exposure to ultra violet radiation has been implicated
as a cause of skin cancer (melanoma and other types) in fair-skinned
human populations living at mid to high latitudes and to induce
immunosuppression that could influence patterns of infectious disease.
(Madronich and de Gruijl, 1993; Ponsonby etal., 2002).

STRATEGIES TO COUNTERACT CLIMATIC HEALTHCARE
CHALLANGES

There are two types of strategies to respond for protecting health
from effects of climate change- ‘Mitigation’ and ‘Adaptation.” Adaptation
can reduce sensitivity to climate change while mitigation can reduce the
exposure to climate change, including its rate and extent (Yohe and Ebi,
2005).

The mitigation of greenhouse gases provides a mechanism for
slowing, and perhaps eventually halting, their build-up in the atmosphere.
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Emission of greenhouse gases can be reduced by more efficient use of
energy, reducing dependence on carbon energy, and switching to low-
carbon energy like solar, hydro, or wind energy, etc. Steps to reduce
greenhouse gases emissions lessen the health impacts of climate change.
For example, promoting the safe use of public transportation and active
movement, such as biking or walking as alternatives to using private
vehicles, could reduce carbon dioxide emissions and improve public
health. They can not only cut traffic injuries but also air pollution and
associated respiratory and cardiovascular diseases. Increased levels of
physical activity can lower the overall mortality rates. A slowing of the
rate of warming by mitigation of greenhouse gases could yield important
benefits in the form of reduced impacts to human health and other
systems. However, the inertia in the climate system means that there will
be a significant temporal lag between emission reduction and slowing in
the rate of warming.

Even if greenhouse gas emissions are reduced in the near future,
Earth's climate will continue to change. Hence, adaptation strategies must
be considered to reduce disease burdens, injuries, disabilities, and deaths.
Extreme weather events can have vastly different impacts because of
differences in the target population's coping capacity. The rebuilding and
maintaining of public health infrastructure is often viewed as the “most
important, cost-effective, and urgently needed” adaptation strategy
(McMicheal etal., 2003). This includes public health training, more
effective surveillance and emergency response systems, and sustainable
prevention and control programs. Education, awareness-raising, and the
creation of legal frameworks, institutions, and an environment that enables
people to take well-informed, long-term, sustainable decisions are also of
paramount importance. Adaptive capacity is also a function of current
population health status and pre-existing disease burdens. The main
determinants of a community's adaptive capacity are economic wealth,
technology, information and skills, infrastructure, institutions, and
equity. In India, the impacts of major vector-borne diseases and disasters
can limit or even reverse improvements in social development (Bouma
etal., 1997).
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CONCLUSION

India needs a more resilient healthcare infrastructure to counter its
impact. It is the high time for Indian health care system to become more
responsive to climate change-related illnesses. Public awareness,
vaccination, rational distribution of healthcare products and better sanitary
conditions should be our priority to achieve protection from it.

It will be critical for India to invest in improvements in
information infrastructure that are innovative and that promote
interdisciplinary collaborations while embarking on adaptation strategies.
This will require unprecedented levels of collaboration across diverse
institutions in India and abroad. The data can be used in research on the
likely impacts of climate change on health that reflect India’s diverse
climates and populations. Local human and technical capacities for risk
communication and promoting adaptive behaviour must also be enhanced.

Any further increase, as projected in weather-related disasters and
related health effects, may cripple the already inadequate public health
infrastructure in the country. Hence, there is an urgent need to respond to
the situation. Response options to protect health from effects of climate
change include mitigation as well as adaptation. Both can complement
each other and together can significantly reduce the risks of climate
change.
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Abstract- The risk of gradual decline in the biodiversity is increasing with
the high rate due to the various hazardous factors of threatening pace.
Somehow, these factors are physiochemical, natural, man-made
obstructions, hinderance of calamities and most importantly climate
change. Though, environmental problems are intimating ‘stress’ caused
due climatic factors and adverse change in climatic conditions due to
abundancy of such stress elements are causing the ‘curse’ and making the
‘sin’ to the biodiversity. As environment is diminishing day by day,
relationship between biotic and abiotic system is losing equilibrium and
this little shift in equilibrium is creating the fast and narrow end of
extinction of biodiversity. The loss in biodiversity is creating a question
for the economic and sustainable growth of our country that what is there
which can alter the activity of Ecosystem to make the things normalize
and stable. Biodiversity impacts environment with the high rate of
beneficiary and ecosystem functions to provide goods and services needed
to the prosper.

Keywords — Calamities, diminishing environment, hazardous factors,
loosing equilibrium.
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Introduction

As we know that biodiversity is the way to live a vibrant life for
that we need to understand the care and the things for maintaining
wellness of it. It is unevenly and widely distributed on the earth in
discontinuous fashion. Near the tropic line it is abundantly found with
huge and diversified manner. Biodiversity is the variability of life on the
earth as species to genetics diversification is there. The productivity
depends on the distribution, tropic region produces the highest amount as
compared to the less abundant area. Biodiversity works with ecosystems
maintaining the flow of energy with different tropic levels so, that the
peace in the equilibrium remain intact. But there is some defects from
obstructions are occurring day by day, which may be the red sign of
extinction of biodiversity. These defects are the factors that are creating
enormous harm to the relationship of biotic and abiotic system and
causing dismantling the ecosystems. Human actions are the only
responsible source of creating this misbehave towards the environment.
Compelling evidence now shows that the reverse is also true: biodiversity
in the broad sense affects the properties of ecosystems and, therefore, the
benefits that humans obtain from them. The effective utilization of
resources in the modern scenario impacts this huge loss or diminishing
biodiversity for the economic betterment or human development without
thinking and understanding the boon or bane of the thing.

What is this biodiversity loss and how it is declining ?

After reaching the scientific approach and the enormous literature
review of the current scenario makes the status Which spell out the
declination or loosing biodiversity efficiently. To ameliorate and slump the
defects or the factors responsible for this unwanted need of loss, some
goals are also developing. Diversity of flora as well as fauna are on the
bright light of extinction due to the habitat loss, overuse of resource,
climate change due to global warming, deforestation and promptly man-
made impediments like industrialisation are creating hurdles for the free
movement of specie. This is the embarrassment of nature or an obstacle in
the flow of energies among different tropic levels are stumbling blocked.
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Actually we all are dependent on Biodiversity in many ways: -

As per the UN reports about the biodiversity i.e., United National
Biodiversity Conference (COP 15), it is aimed for the development of the
Rules and Goals favouring the betterment and protection of nature by
2030. Life is only possible on the earth due to the richness of nature with
its numberless resource qualities which are utilitarian for humans.
Economic wealth of our country also depends on it as a materialistic thing
for establishing a business or model. It is already proven that biodiversity
is a huge hub of life, as it envelopes the large species of flora and fauna
both together with microorganisms like fungi and bacteria (makes high
economic rate). Nature circumscribes with biotic and abiotic factors
collectively, abiotic like — climate, soil, water, air and so on. Some-how
this border of life is in crisis, that is why the goals to cure and compensate
the losses should be needed urgently. The resources we need for survival,
are also getting from the nature supported by biodiversity is efficiently and
efficaciously dropping which may be a depressive factor for the economic
building of our country. Security, food and nutrition, energy, development
of medicine and pharmaceutics, everything is supported by biodiversity.
Even to fight a imperilment of disease or anything can be a possibility due
to biodiversity. Indirectly or may be directly our life style is surely
depending on biodiversity, from clothing to livelihood.

Evolution of biodiversity, which is now tending to its extermination: -

If we push the brain towards the evolutionary phase of
biodiversity, it seems to be a million years ago. The complexity of the fact
of evolution is in the race of scientific research these days. It is already
proven that increased pace or diversification occurred concurrently in the
time of 100 million years ago and more diversified forms of live comes to
our knowledge today with a rapid surge. But, modern trends of this life are
making it critically stayed. Disappearance of biodiversity is just next to it,
as scientists are preconditioning for its death.

Major Issues at the helm of declining biodiversity: -

If we talk about inclusively, there are enormous issues through
which the biodiversity is in the red zone. These are followed below —
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1. Change in human behaviour - Human impact is one of the most
prominent factors responsible for the destruction in nature. Like — land use
for developing industries led to the habitat loss of the living species of that
particular area. Overexploitation on the extreme rate of natural resources
for our betterment, overhunting, overharvesting to get the proper
livelihood is creating the foe relations with our environment. Human
habits are seeming to be the highly influenced for disturbed biodiversity.

2. Deforestation, global warming and impacts of urbanisation - These
are the anthropogenic actions usually creating a negative way of
development. IPBES (Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services) accounts anthropogenic actions as
the drivers of biodiversity loss. Biological invasions, sea-use change is
some of the drivers other than deforestation and urbanisation. Similarly,
these hinderances are also making things unvalued and unfavoured for the
biodiversity.

3. Pollution — It is a chief or a foremost reason occurred as an obstacle for
the proper maintenance of ecosystem driving the equilibrium needed for
the stability in biodiversity. Types of pollutants exert influence on
environment in different ways, through eradicating the fertility of soil,
befouling water bodies with deleterious contaminants, creating invasive
injurious agents in the air causing the weep of diseases.

4. Climate change - It is one of the main drivers of biodiversity loss,
mostly due to human activities again, somehow, temperature is increasing
due to the anthropogenic actions against of biodiversity. The fluctuation in
the climate patterns accounts the death of many living species. This
acquaintance of change in climate rapidly is almost explaining the loss
factor of biodiversity. Climate change affects the natural living species in
the tropic regions as well, even the actual fact of danger lies here that the
living species are now unable to migrate.

5. Invasive alien species — The researchers and policy makers already

mentioned that the increment of lethal factors of greater impact are
affecting the marine biodiversity. By hook or crook, invasiveness of alien
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species is impacting the socioeconomic growth or even impacts negative
on human health. Reduction in economic production due to loss in marine
biodiversity is also coming to the extent of the end. Biodiversity is in
severe condition now, terrestrial, marine or other forms of it are not well
due to invasiveness of such wan species.

Clhimate changs

Over human Pep.

Gotalsaton

The most prominent cause of declining biodiversity —

The following data specified is heeding the percentage of
substantial issues that how effectively these are being the
part of the diminishing biodiversity. This became in
acquaintance with this data, that climate change,
pollution, over human population and globalisation all
these are blameworthy for the loss in biodiversity. In fair
means or foul, it is iterated that pollution is utmost or
considerable affair of the problem.

Figure 1.1 1: % of hazardous issues responsible for biodiversity loss
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Biodiversity and Economic growth of the country —

It is already proven that biodiversity cares the country’s economic
health. A questionnaire of more than hundred literate or professionals
believes that country’s economic growth is controlled by the biodiversity
by utilising the resources of several kinds which is meeting the need and
needed to the prosper. Increasing evidence shows that an expanding
economy demean biodiversity. In this paper, biodiversity is understood as
the variability among living organisms and the ecological complexes of
which they are a part. This can include variation in genetic, phenotypic,
phylogenetic, and functional attributes, as well as changes in abundance
and distribution over time and space, within and among species and
ecosystems. The connection between economic growth and biodiversity
loss can be explored by have recourse to correlations between gross
domestic product (GDP), resource use and the state of biodiversity. While
such associations do not necessarily implicit ancestry, the arguments
assembled below suggest that causal relations do exist.
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Figure.1.2: Graph showing and proving the dependency of economic growth on

biodiversity (from questionnaire)

88|Page



By some means, the chapter of economic growth of the country is
creating a dismantle health of biodiversity and packing it to the death. The
overutilization of resources is may be a beneficial aspect for building core
in economy but also being in charge of dropping sustainability. As
biodiversity underpins economic activity by food production, nutrition
provision, disease prevention and control specifically, manufacturing of
medicines and pharmaceuticals all these fundamentals rely on biodiversity
and hence, is creating a economic.

Relationship between biodiversity and economy

ESTABLISHING

ECONOMY
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Why biodiversity is important for the planet? —

The graph is allude to explain the importance of biodiversity in the
company of planet. Most of the literates thought that it helps in
maintaining the ecological balance and even all the species in an area
work together to cling to life and sustain their ecosystem. Biodiversity is
indispensable for the development, growth, formation of the living
creatures bolster up all life possible on earth and establishing equilibrium
because without the continuation of the biodiversity, the things become
unhandled. As the fresh breath of life could only makes its possibility with
the linger of biodiversity. But people are not valuing nature, then, it may
not be a big statement, if, we consider it as a disdain of the existence of
planet straightaway.
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as it helps in maintaining the It is not important at all
ecological balance

Figure.1.3: showing the importance of biodiversity to the planet ( data )

What is the scale of biodiversity loss ?
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The list of known recent extinctions is still a small fraction of all
species on the planet but it is far above prehuman levels and the evidence
suggests it is rising fast. A recent report indicated that one million species
could be threatened with extinction. Since 1500, 1.6% of birds, 1.9% of
mammals and 2.2% of amphibians have been recorded as extinct. Between
1990 and 2020, around 420 million hectares of forest (mainly tropical
forest) has been lost and a further 10 million hectares, an area the size of
Scotland and Wales combined, is being lost each year (The2). The
extinction of species is on the mark and the extermination of life is making
its presence efficiently.

Conclusion

The direct proportionality of population size and the pressure on
ecosystem emerges the unbearable changes unless we change our pattern
of consumption. The use of biodiversity in a sustainable way meant the
use of resources at a rate that the nature can renew them. Only option is
that to manage productivity, increase management of adaptability and
traditional knowledge.

The CBD (Convention on Biological Diversity) is aiming the
sectors affecting biodiversity (Agriculture, Fisheries, Tourism, Water
management). They adopted the “Addis Ababa Principle” and Guidelines
for the sustainable use of biodiversity with the fourteen principles
applicable to the various fields.
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Chapter - 9

Effect of Environment on World Economy

Dr. Smrati
R.C.C.V. Girls College.

The issue of economic growth and the environment essentially
concerns the kinds of pressures that economic growth, at the national and
international level, places on the environment over time. The relationship
between ecology and the economy has become increasingly significant as
humans gradually understand the impact that economic decisions have on
the sustainability and quality of the planet.

Economic growth will be undermined without adequate
environmental safeguards, and environmental protection will fail without
economic growth. The earth’s natural resources place limits on economic
growth. These limits vary with the extent of resource substitution,
technical progress, and structural changes.

Economic growth means an increase in real output (real GDP).
Therefore, with increased output and consumption we are likely to see
costs imposed on the environment. The environmental impact of economic
growth includes the increased consumption of non-renewable resources,
higher levels of pollution, global warming and the potential loss of
environmental habitats.

However, not all forms of economic growth cause damage to the
environment. With rising real incomes, individuals have a greater ability to
devote resources to protecting the environment and mitigate the harmful
effects of pollution. Also, economic growth caused by improved
technology can enable higher output with less pollution. Increased
consumption of fossil fuels can lead to immediate problems such as poor
air quality and soot, (London smogs of the 1950s). Some of the worst
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problems of burning fossil fuels have been mitigated by Clean Air Acts —
which limit the burning of coal in city centres. Showing that economic
growth can be consistent with reducing a certain type of pollution.

Less visible more diffuse pollution. While smogs were a very clear
and obvious danger, the effects of increased CO2 emissions are less
immediately obvious and therefore there is less incentive for policymakers
to tackle. Scientists state the accumulation of CO2 emissions have
contributed to global warming and more volatile weather. All this suggests
economic growth is increasing long-term environmental costs — not just
for the present moment, but future generations.

Air/land/water pollution causes health problems and can damage
the productivity of land and seas. Global warming and volatile weather.
Global warming leads to rising sea levels, volatile weather patterns and
could cause significant economic costs Soil erosion. Deforestation
resulting from economic development damages soil and makes areas more
prone to drought.

Loss of biodiversity. Economic growth leads to resource depletion
and loss of biodiversity. This could harm future ‘carrying capacity of
ecological systems’ for the economy. Though there is uncertainty about the
extent of this cost as the benefit of lost genetic maps may never be known.

Long-term toxins. Economic growth creates long-term waste and
toxins, which may have unknown consequences. For example, economic
growth has led to increased use of plastic, which when disposedof do not
degrade. So there is an ever-increasing stock of plastic in the seas and
environment — which is both unsightly but also damaging to wildlife.
Some resources such as water, forests, and clean air are under attack,
while others such as metals, minerals, and energy are not threatened. This
is because the scarcity of metals and similar resources is reflected in
market prices. Here, the forces of resource substitution, technical progress,
and structural change have a strong influence. But resources such as water
are characterized by open access, and there are therefore no incentives to
conserve. Many believe that effective policies designed to sustain the
environment are most necessary because society must be made to take
account of the value of natural resources and governments must create
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incentives to protect the environment. Economic and political institutions
have failed to provide these necessary incentives for four separate yet
interrelated reasons:

1) Short time horizons;

2) Failures in property rights;

3) Concentration of economic and political power;
4) Immeasurability and institutional uncertainty.

Although economists and environmentalists disagree on the
definition of sustainability, the essence of the idea is that current decisions
should not impair the prospects for maintaining or improving future living
standards. The economic systems of the world should be managed so that
societies live off the dividends of the natural resources, always
maintaining and improving the asset base.
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Chapter - 10

Water Resources Management and Environmental issues
for Sustainable Agricultural Production — An Analytical
Study

Dr Prabha Rani, Associate Professor,
drprabhal962@gmail.com
Dr Anil Kumar, Associate Professor,
anilchaudhary0669 @ gmail.com
Department of Mathematics, M.M.H. College, Ghaziabad (UP)

Introduction

“Jewels don’t sustain life but Water drops do”

Water is one of the Pancha Tattva, the five prime elements of
which everything is made, four others being Earth, Air, Fire, and Sky. Of
these, water is the key nurturer, without which most life, including human
life, cannot survive. Water, which sustains life on earth, is an invaluable
natural resource. Earth is the only planet in the entire solar system which
supports life, because it contains water. About 71 per cent of the surface of
the earth is covered with water, but only about 3 per cent of the total water
on the earth is freshwater. Water resources management is one of the key
factors in development of agricultural production and related area in order
to attain self-reliance in food security and also development of agro-based
industries so that employment opportunity can be enhanced. Even after 73
years of independence, we have extended the irrigation facility only about
53% of the total net sown area. Government of India launched Jal Shakti
Abhiyan (JSA) in 2019, a time bound campaign with a mission mode
approach intended to improve water availability including ground water
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conditions in the water stressed blocks of 256 districts in India. Further,
Jal Shakti Abhiyan: Catch the Rain campaign has been launched by the
Hon'ble Prime Minister of India on 22™ March, 2021 under which various
activities will be carried out for rainwater conservation in all the districts
of the country. Central Government has formulated the National
Perspective Plan (NPP) for Water Resources Development which
envisages transfer of water from water surplus basins to water deficit
basins to improve availability of water.

Methodology

Data: Secondary data has been used from the published reports and
datasets.

The following formulae were used:

Three Year Moving Average

Yo = Yt+ Y1+ Yo
3

Where Y, is variable ( area sown, production or yield )

And tis period, say, t=0,1,2.....

Compound growth rate

Y= Yo(1+1)"

where, Yn is projected variable value ,
Y is initial variable value
r is Compound Growth Rate of variable in proportion,

n is period
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R =[(Yn/Y0)"™ - 1.0]*100
where R is Compound %age growth rate

Projection
Least Square Technique has been applied for the following linear model:

Y=a+bX
Where Y is Foodgrains production
a is constant
b is regression of Y on X,
X is year (X=1 for 1991-92
=2 for 1996-1997 & so on)

Findings and Discussions

Water Resources Management is one of the key factors for
development of Agricultural production and related areas where water
requirement is essential. The assured irrigation water supply is utmost
importance for food security. Water availability per person is dependent
on the population of the country and for India, per capita water availability
in the country is reducing due to increase in population. Reducing per
capita water: The average annual per capita water availability in the years
2001 and 2011 was assessed as 1816 cubic meters and 1545 cubic meters

respectively which may further reduce to 1367 cubic meters in the years
2031.
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Table -1 State-wise Net Sown Area & Net Irrigated Area (in 000 ha)

31 No States/Uts Net (SNO‘QI,E )Area Net Iriil\glilf)d Area % O}f] I;ILA to
1 Andhra Pradesh 5884 2879 48.93
2 Arunachal Pradesh 234 56 23.93
3 Assam 2723 366 13.44
4 Bihar 5077 3059 60.25
5 Chhattisgarh 4635 1528 32.97
6 Delhi 22 22 100.00
7 Goa 127 22 17.32
8 Gujarat 10302 4233 41.09
9 Haryana 3600 3273 90.92
10 Himachal Pradesh 542 117 21.59
11 Jammu& Kashmir 720 428 59.44
12 Jharkhand 1281 231 18.03
13 Karnataka 10664 4032 37.81
14 Kerala 2026 410 20.24
15 Madhya Pradesh 15512 12517 80.69
16 Mabharashtra 17406 3169 18.21
17 Manipur 446 73 16.37
18 Meghalaya 255 101 39.61
19 Mizoram 146 16 10.96

20 Nagaland 384 118 30.73
21 Odisha 4102 1137 27.72
22 Puducherry 15 13 86.67
23 Punjab 4119 4111 99.81
24 Rajasthan 18032 8821 48.92
25 Sikkim 77 15 19.48
26 Tamil Nadu 4738 2672 56.40
27 Telangana 4660 2210 47.42
28 Tripura 255 87 34.12
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29 Uttar Pradesh 16538 14392 87.02
30 Uttarakhand 648 323 49.85
31 West Bengal 5250 3107 59.18

ALL INDIA 140420 73538 52.37

The break-up of net sown area and net irrigated area is given in
Table-1. It is seen that the All India percentage to Net Irrigated area to Net
sown area is observed around 52% % during 2019-20. The highest % of
NIA to NSA is observed in Punjab (99 %) followed by Haryana (91 %),
Uttar Pradesh (87%) and Puducherry (86%).

Table -2 Three vears moving average of Net Sown Area and Net

Irrigated Area
Year Net Sown Area Growth rate Net Irrigated Growth rate
M ha per annum Area per annum
1961-62 135.71 25.14
1971-72 139.04 0.25 31.49 2.53
1981-82 140.72 0.12 39.97 2.69
1991-92 142 .45 0.12 49.39 2.36
2001-02 138.00 -0.31 55.35 1.21
2011-12 140.57 0.19 63.77 1.52
2018-19 139.68 -0.09 71.54 1.74

Table- 2 Presents the three yearly moving averages of Net sown
area and Net irrigated area. It is seen that Net Sown area has been
increased from 135.71 M ha in 1961-62 to 142.45 M ha in 1991-92 and
declined to 138.00 M ha in 2001-02 and again increased to 140.57 in
2011-12. Growth rates have been estimated for different periods. Net
Irrigated area is having positive trends during all the periods. However Net
sown area has positive trends except during 1991-92 to 2001-02 and 2011-
12 to 2018-19.
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Table -3 Three vears moving average of area, production and vield of

the Foodgrains

Year. Area Growth | Production | Growth Yield Growth | Irrigated

Sown M rate per M Tones rate per | Kg/Hect | rate per area

Hect annum annum annum Y%age

1959-60 115.39 78.61 681 18.85
1969-70 122.77 0.64 100.64 2.80 819 2.03 23.79
1979-80 126.96 0.34 123.73 2.29 974 1.89 29.6
1989-90 127.43 0.04 172.45 3.94 1353 3.89 34.83
1999-2000 123.11 -0.34 203.41 1.80 1652 2.21 43.88
2009-10 123.61 0.04 232.36 1.42 1879 1.37 48.12
2019-20 126.67 0.25 292.86 2.60 2312 2.30 52.16

Table-3 Presents the three yearly moving averages of area sown,
production and yield for foodgrains. It is observed that area sown has
constantly increased from 115.39 M hectare in 1959-60 to 127.43 M
hectare during 1989-90 and then there is declined in area in 1999-2000
(123.11 M hectare). The production has also increased from 78.11 M tones
in 1959-60 to 292.86 in 2019-20. The productivity level has been 681
kg/ha during 1959-60 which has gone up to 2312 kg/ha during 2019-20.
This table also shows annual growth rates during different periods.
During 1959-60 to 1969-70 the highest growth rate in area sown i.e.
0.645% was observed which was declining constantly up-to 1999-2000.
The production level has shown positive growth rates per annum during
all the periods. The growth rate has been highest at the level of 3.94 % per
annum during 1979-80 to 1999-2000 and lowest i.e. 1.42% during 1999-
2000 to 2009-10 In case of yield, the highest growth rate was observed
during 1979-80 to 1989-90 (i.e. 3.89%) and lowest (1.37%) during 1999-
2000 to 2009-10.

Table - 4 Presents the projected Net Sown area and Net Irrigated
area for 2025-26. It is seen that the projected Net Sown area will be
138.94 M ha in 2025-26. The Net Irrigated area has been estimated of the
order of 75.15 M ha in 2025-26 .

103|Page




Table —4 Projected Net Sown Area, Net Irrigated Area

2025-26
Net Sown Area (M ha) 138.94
Net Irrigated Area (M ha) 75.15

Table - 5 Projected per capita water availability

Year Population Per capita water availability
(Million) (cubic metre)
1951 361 5177
2001 1027 1820
2025(projected) 1394 1341

Table -5 Presents the projected per capita water availability for
2025. Tt is seen that the projected water availability will be 1341 cubic
metre in 2025.

Table -6 Presents the projected area sown, production and yield for
Foodgrains for 2025-26. It is seen that the production has been estimated
of the order of 284.52 M Tones in 2025-26. The area will be 120.37 in
2025-26 the projected yield will be 2325 kg per ha in 2025-26.

Table —6 Projected Area, Production and Productivity for

Foodgrains
2025-26
Production (M Tones) 284.52
Area (M ha) 120.37
Yield (Kg per ha) 2325
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Table -7 Presents the projected per capita net availability of
foodgrains for 2025-26. It is seen that the estimated per capita net
availability of foodgrains will be 413 grams per day in 2025-26. Whereas
projected per Capita net Availability of foodgrains per Annum will be 151
kg in 2025-26.

Table-7 Projected per capita net availability of Foodgrains

2025-26
Per Capita net Availability of foodgrains per day (Grams 413
per day)
Per Capita net Availability of foodgrains per Annum (Kg 151
per year)

Concluding Note

Water is one of the most essential natural resources for sustaining
life and it is likely to become critically scarce in the coming decades, due
to continuous increase in its demands, rapid increase in population and
expanding economy of the country. The availability of water resources
may be further enhanced by rejuvenation of dying lakes, ponds and tanks
and increasing the artificial means of ground water recharge. Water, being
the most important resource for survival, should be conserved. The
Government as well as the common masses has to work hand in hand in
order to conserve water. To meet the targeted production, we have to
manage the existing water resources and other related inputs such as
fertilizer, pesticides, seed, and credit to farmers, crop insurance and latest
technology in optimal manner.
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Chapter - 11

Effects of Air Pollution on Human Health

Dr. Vandana Gupta, Assistant Professor,
VM.L.G, College, Ghaziabad, India
vg79@rediffmail.com

Abstract- Hazardous chemicals escape to the environment by a number of
natural and/or human activities and may cause adverse ef ects on human
health and the environment. Increased combustion of fossil fuels in the last
century is responsible for the progressive change in the atmospheric
composition. Air pollutants, such as carbon monoxide (CO), sulfur dioxide
(SO2), nitrogen oxides (NO), volatile organic compounds, ozone (O3),
heavy metals, and respirable particulate matters has both acute and chronic
ef ects on human health, af ecting a number of dif erent systems and
organs. It ranges from minor upper respiratory irritation to chronic
respiratory and heart disease, lung cancer, acute respiratory infections in
children and chronic bronchitis in adults, aggravating pre-existing heart
and lung disease, or asthmatic attacks. In addition, short- and long-term
exposures have also been linked with premature mortality and reduced life
expectancy. The paper discusses effects of air pollutants on human health
and their mechanism.

Introduction

Air pollution is a major public health problem. A significant
number of epidemiological studies have found a correlation between air
quality and a wide variety of adverse health impacts emphasizing a
considerable role of air pollution in the disease burden in the general
population ranging from subclinical effects to premature death. Health risk
assessment of air quality can play a key role at individual and global
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health promotion and disease prevention levels. Global burden of disease
data reveals more than one million premature deaths attributable to
ambient air pollution in 2015 in India. More than one million additional
deaths can be attributed to household air pollution. Particulate matter with
diameter 2.5 um or less has been causatively linked with most premature
deaths. Acute respiratory tract infections, asthma, chronic obstructive
pulmonary disease, exacerbations of preexisting obstructive airway
disease and lung cancer are proven adverse respiratory effects of air
pollution. Targeting air quality standards laid by WHO can significantly
reduce morbidity and mortality because of air pollution in India.

Common Air Pollutants
Common air Pollutants are:

Particulate matter: Particulate matter (PM) refers to inhalable particles,
composed of sulphate, nitrates, ammonia, sodium chloride, black carbon,
mineral dust or water. PM can be of different size and is generally defined
by their aerodynamic diameter, with PM2.5 and PM10 the most common
in the regulatory framework and relevant for health. Sources of the largest
particles called coarse particles (particles with diameter between 2.5 pm
and 10 pm) will mainly consist of pollen, sea spray and wind-blown dust
from erosion, agricultural spaces, roadways and mining operations. The
finer particles (i.e., PM2.5) can be derived from primary sources (e.g.,
combustion of fuels in power generation facilities, industries or vehicles)
and secondary sources (e.g., chemical reactions between gases). The
greatest source of particulate matter around the home is generally the
combustion of polluting fuels in open hearths or poorly vented, inefficient
stoves or space heaters. In addition to household activities like cooking,
space heating, and lighting, other activities can be important sources of
particulate matter pollution in the home environment.PM is capable of
penetrating deep into the lung and enter the bloodstream causing
cardiovascular (ischaemic heart disease), cerebrovascular (stroke) and
respiratory impacts.

Nitrogen Dioxide: Nitrogen dioxide (NO2) is a reddish-brown gas that is
soluble in water, and a strong oxidant. Ambient sources of NO2 results
from high temperature combustion of fuels in processes such as those used
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for heating, transportation, industry and power generation. Household
sources of nitrogen oxides (NOx) include equipment that burn fuels such
as furnaces, fireplaces and gas stoves and ovens. Exposure to nitrogen
dioxide can irritate airways and aggravate respiratory diseases. NO2 is an
important ozone precursor, a pollutant closely linked to asthma and other
respiratory conditions.

Ozone: Ground-level ozone (O3) is a major component of smog. It is
formed from photochemical reactions with pollutants such volatile organic
compounds, carbon monoxide and nitrogen oxides (NOx) emitted from
vehicles, and industry. Due to the photochemical nature, the highest levels
of ozone are seen during periods of sunny weather. It is worth mentioning
that ozone can also be generated by household equipment, such as portable
air cleaners. Exposure to excessive ozone can cause problems breathing,
trigger asthma, reduce lung function and lead to lung disease.

Carbon monoxide: Carbon monoxide (CO) is a colourless, odourless gas
produced by the incomplete combustion of carbonaceous fuels such as
wood, petrol, coal, natural gas and kerosene in simple stoves, open fires,
wick lamps, furnaces, fireplaces. The predominant source of carbon
monoxide (CO) in ambient air is from motor vehicles.Carbon monoxide
diffuses across the lung tissues and into the bloodstream, making it
difficult for the body’s cells to bind to oxygen. This lack of oxygen
damages tissues and cells. Exposure to carbon monoxide can cause
difficulties breathing, exhaustion, dizziness, and other flu-like symptoms.
Exposure to high levels of carbon monoxide can be deadly.

Sulphur Dioxide: Sulphur dioxide (SO2) is a colourless gas that is readily
soluble in water. It is predominantly derived from the combustion of fossil
fuels for domestic heating, industries and power generation.

Lead: Lead (Pb) and lead particulate compounds can be found in the
home in contaminated dust from products such as paints, ceramics, pipes
and plumbing materials, solders, gasoline, batteries, ammunition, and
cosmetics. Lead can also be found in ambient air from vehicle exhaust of
fuel with lead. Lead poses health risks of particular concern for children
and pregnant women. The health impacts for children exposed to lead
include behaviour and learning problems, lower IQ and hyperactivity,
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slowed growth,hearing problems, and anemia. In rare cases, ingestion of
lead can cause seizures, coma and even death. For pregnant women, health
risks include reduced growth of the fetus and premature birth. Adults
exposed to lead also have a higher risk of cardiovascular effects increased
blood pressure, the incidence of hypertension, decreased kidney function
and risk of reproductive problems in both men and women Exposure to
SO2 is associated with asthma hospital admissions and emergency room
visits.

Conclusions: There are significant adverse effects of air pollution on
pulmonary health, especially for asthmatics and respiratory symptoms.
There is need for public awareness and policies to improve air quality in
cities.
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Chapter - 12

STATUS OF WOMEN IN INDIA (1947-1985)

Priyanka Yadav
(Research Scholar)
SDPG COLLEGE, GHAZIABAD

Abstract- It’s undeniable that a Woman is the pillar of each family, a
special component of each society, and many more. In respect of all this,
the status of women in Indian society is asymmetric and unequal. A
number of social reformers, politicians fight to uplift the state of women
after Independence of India. This paper is a small view to express the
status of women after Independence of India

Keywords: women, India, status, Independence, Jawaharlal Nehru

INTRODUCTION:

“It is impossible to think about the welfare of the world unless the
condition of women is improved. It is impossible for a bird to fly on only
one wing.”— Swami Vivekananda

In the long history of humanity and its development in the
propagation of the human race and in the social economy of the world; the
woman has been an important factor as a man. She has all the
potentialities for work, action, and achievement. However, in a complex
society like India, the status of women is asymmetrical when it comes to
equality in terms of gender, social, economy, religion, culture and various
other areas. Britain came into India bringing with it western thoughts and
ideas. Western contact began to influence Indian thought. Men like Raja
Rammohan Roy arose who took up the cause of women&#39;s reforms
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and liberation. He fought for the abolition of Sati in 1829, and the Brahmo
Samaj, which he established taught absolute equality of men and women

2. Revolutionary changes have taken place in the position of women in
India after independence. The Constitution of India provided for special
steps to be taken by the government to improve the condition of women
by separate institutions. Women’s history is developing into a new era of
research at a particularly existing time it has been stimulated by two
related but essentially independent development the maturation of social
history and the growth of an active women&#39;s movement. In India, a
significant landmark in the field of women&#39;s studies was the
publication in 1974 of towards equality; the report of the Committee on
the Status of Women in India (CSWI).

3. NEHRU &amp; WOMENS’ STATUS: Dawn of Independence marked
the beginning of the new era, Jawaharlal Nehru as the first Prime Minister
of emergent India to bring about the more fundamental transformation in
the structure of Indian society. So women like Sarojini Naidu, Hansa
Mehta, Renuka Roy and Durgabai Deshmukh were involved by Nehru in
the important task of constitution making.

4. India was a free nation now, but in reality, it was still a slave to a lot of
narrow mentalities of the society. Where a man was allowed for polygamy,
but a widow was not allowed even think of a remarriage. Women were
also separated from the right in the property. To break this social jinx from
women&#39;s life Nehru came up with Hindu code bill which was
supported by Dr.B.R.Ambedkar but it was strongly opposed in the
parliament and this led to the failure of independent India’s first Hindu
code bill. Later in 1952 after the first general elections, the bill was again
reconstructed and the bill was broken into different parts. The Hindu
Marriage Act 1955, the special Marriage Act 1954, the Hindu Succession
Act 1956, Hindu Minority and Guardianship Act 1956, Hindu adoption
and maintenance Act 1956 and the Dowry Prohibition Act 1961 and
section 125 of The Criminal Procedure Code for the social measure
enacted during the premiership of Jawaharlal Nehru. These Laws aim at
emancipating Hindu women from oppression and affording them an equal
status with a man.
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5. WOMEN AFTER INDEPENDENCE: In Independent India, women
have taken important political and administrative positions. For instance,
Indira Gandhi guided the destiny of country as prime minister of India for
more than 15 years. Women have also served as a presiding officer, chief
ministers, ministers in the union and the state government, the presiding
officer of legislative bodies and secretary to the Government of India.
Vijayalakshmi Pandit was India&#39;s Ambassador to the Soviet Union
and the first woman president of United Nations General Assembly.
Najma Heptulla was the president of Council of the Inter-parliamentary
Union.

6. Women in India participate in all activities such as education, politics,
media, art and culture, service sector, science, and technology &amp; etc.
The Constitution of India guarantees to all Indian women equality no
discrimination by the state (Article 15(1)); equality of opportunity (Article
16) and equality pay for equal work (Article 39 (D)). A very few were
allowed into the public space which she was expected to manage on her
own while maintaining her domestic role as homemaker. In spite of the
Sharda Act which was passed in the 1950&#39;s to raise the marital age to
18 years for girls. For viable economic and social development to take
place in any country, it is necessary that people participate in the political
process. The percentage of women members of the Lok Sabha, the elected
house of the Indian Parliament has ranged from a low of 2.8% in the first
1952 election, to a high of 8.5% in the 1984 election the average
percentage of women number has been 5.6%. Women’s participation in
politics has not only emerged in national politics but there were special
amendments for them to be an active part of the administration right from
the root levels in rural areas with Gram Panchayat. The 73rd Amendment
Act, 1992, mandating reservation in at least 1/3 rd of the seats of all
Panchayat Councils and 1/3 rd of the Pradhan (head of the Panchayat)
positions for women, was a landmark for women’s political
empowerment. This was followed by the 74th Amendment Act, 1992,
which established similar reservations in Nagar Palikas &amp;
Municipalities.

WOMEN AND EDUCATION: In Independent India, education is seen
as an agent of social change. The development strategy in independent
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India in 1950 heavily on planning. The first five-year plan (1951-1956)
held women have the same opportunity as men for taking all kind of work
and this presupposes that they get the equal facility. The second five-year
plan (1956-1961) laid greater emphasis on women. The third five-year
plan (1961-1966) considered the need of increasing the proportion of
women student in colleges, universities to take up different occupation.
The fourth five-year plan (1969-1974) continued to give priority to
education for the girl child. fifth five-year plan (1974-1979) higher
priority was given to free and compulsory education for all children up to
the age of 14. The sixth five-year plans (1980-1985) emphasized the need
of universalisation of elementary education and promote balwadis to
enable girls to attend school.

7. Women, who now represent 48.2% of the population, are getting access
to education, and then employment. From 5.4 million girls enrolled at the
primary level in 1950-51 to 61.1 million girls in 2004-05. At the upper
primary level, the enrolment increased from 0.5 million girls to 22.7
million girls. Dropout rates for girls have fallen by 16.5% between the
year 2000 and 2005. Programs like ‘Sarva Shiksha Abhiyan’ and
‘Saakshar Bharat Mission for Female Literacy’ has helped increase the
literacy rates from less than 10 percent to more than 50% today. 8 The
enrollment figure under the program of adult literacy for women has given
by the Ministry of Education is 2 million in 1950-51; 3 million in 1960-
1961; 6 million in 1965-66 and 3.2 million in 1968-69.

The ministers of agriculture, rural development, industries, labor,
science and technology and the department of women and -child
development have taken significant initiatives by making specific
women&#39;s employment. Government biggest effort to employment for
women has been in the rural development sector. The most important
programme in this connection was integrated rural development program
which was started by way back in 1975. The target under the program
however provided coverage andfisheries out of the total beneficiaries.

WOMEN AND SOCIETY: After the attainment of independence, it was
felt that social and economic uplift of the masses required government
assistance to strengthen the service rendered by voluntary agencies. The
central government, therefore, creates a new agency the Central Social
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Welfare Board in 1953 to promote welfare and development services for
women and children. Both the Central Social Welfare Board and the
department of community development concluded that the proper agency
for the success of this program would be acommittee of local women. The
organization of Mahila Mandal thus becomes one of the objectives of
these rural development programs. Mahila Mandal was organized in the
villages and blocks for promoting women&#39;s program nutrition,
education, health and mother and child care, home improvement, literacy,
recreation and cultural activities.

According to the report of the Committee on the Status of Women
in India (1974), the number of female employees in the categories of
professional, technical and related workers, primary and middle school
teachers has been continuously rising since 1960. The Director General of
Employment and Training data for selected professions in public and
private sectors identify teaching, medical and health, clerical and related
workers and telephone operators as the four occupations.

CONCLUSION: As the time changes women&#39;s right also have
undergone wide changes. Indian women have mastered anything which a
woman can dream of but still has to go a long way to achieve equal status
in the minds of the Indian men. With the changes in policies, women have
become more powerful in various fields. Women’s equal participation in
political life plays a pivotal role in the general process of the advancement
of women. It is not only demand for simple justice or democracy but also
can be seen as a necessary condition for women is interest to be taken into
account. The term status includes not only personal and proprietary right
but also include duties liabilities and disabilities.
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Chapter - 13

B Su=mat § g teRuT S|

g7 ifd e
fedt fasm,
TH TH T Ficts], TTISETe1e]

=T 31 H wRIfaT T AR el U aTer SeRt ST q Hgs g
TR AR o THY HER 2| ATIH 3 HEITHISH AAYSH, STaHvSd & g1 9HfE &
9 Y TATE0T T T g1 & Wk A= ATy, W ST, I i, wefert ST o
TCATTG ST AATAT TR SITAT 81 ST ATATeRYT o Wi & Eereeh 8l Tifoh Heca Ul |TaTST
& Ud WA qal FT- A el TS =Im, Gue, wree, fRre, dwh,
SIS SHTAR I T ATATER0T ! WHTIRA foh 3 TomT qarfeor 3790t 8] W S o2 &
STt 391 T Ueh et ST RIS T o i Sfie A1 o R, 37 0l 6 aeed 31
Wt 5 ST ) wERer - SR F R R o wdr o SgEr
fedTia fopam @ 59 7 57 wmsaifutean forefarm (1943-1973) % @R @vqol amer
ST ST RN T i % TS W1 AT % T H A o GHE ST THh S
SITCATshaT €. TRTaRUT o STat HHTTed & STelfsh T3 (1966) % STTHT TaTeR0T hl T
37 vt aEqAl, qmedl wd Wik A1 g et @ S Ssfifaa wared srferd e @ qen
Sfcifsa =T 81 Tl gaeht dierar ud o uftadeier 2)

o 37 STt o Ter wged o Tehm ot |ebera ot wifeat =g ST
T 2 1 Il TR & Yehf o T1Y STITRT o SATET L STIT HoheTaT WX 3N T ¢,
IeehT @S 34 fafieT stuerett & favfifierrety & w9 § | ST U @ B gt
RO AT Gl forg o it st Hehe TR WET o I @) foTa gl areht |
itfberfreha Hehe ol et YHSTHEROT Td AR o 19 0 forshrer sh digal Hel 31
21 TafeRor STHqe & iy § A, v S e fored 8- stefye difaerdrand
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TR TR AT o forohTe = 37 % qeaaT # 2fiafg 6t 71 ST &, TR, et
o STt o ey | fomersT fire, Saett s oft wenfia 3w i H faw @ e
BAT, AT ST W AT LA o H | (G g3l 37 6 A AR ATHId o TG0 hi 7Y
¥y R faar 2l

for o e <11 = TaTeRT-fomet shi Hecd St §9 STE i ¥ i o feTg
% Tl o1 & AT IHHT T B o TG Faterg 8 fobeq "ameft o fomll weeremife
1 1 YT STeraTg qHEir ¥ Ge T8 hEd gU ST L fora fon s it ot sifed
B0 | ... STfeh Eh T STafRT § wftr safth e et s o e )

TR ST TSI % 36 T H T 3T T Fhawile o STt f ey
T STt afe TgETs 21 JEnT Tl T O qur sgwivel ARG s % fa feew
ST T e B T&T 2l SATIR o T qeart +ff Ui 1 319y ¥ § e | 2| 3T 36 Te
FeAT T e BIAT T&T T Ueh TR UHT ST STel g8 i T8 o fof 3 ifaefier faciet
T STTIHAT TS T FAifeh el 0T o ot 3 eell o et X1 & T sreril] Wi
Hfec 3 39 Tt & wuf ®9 ¥ wAewor HfEd @ §) Tt ot i g F Hue
Tl § Sfdeh et W Tt =T A1 @1 21 dfdeh el o ST | udr Fodr © foh
eI AT 6 ST Tehid b ST Lol Ioh foTu qeaft Seht wrer off forrshi Tt <
forg e Fore o Sfie SFTE T o feTe o 7o |t et ot aTed shed 9 Ak I 6
TRT e} K- qerelt, seTe, ot S i gu R o ol 3 39 sftwefier o Tw
B & = T AT 39 THR T i T T Goh| I 9 TH{d & T AT &1
et Eefer o fSrerenT quid goit srTe ferdt St o et  off fireran 2,

o et 0 AT & S & e o ) gy & T gershn e e § 3
Y Gt HIAT o6 Wi T g

AR, T, e, T, IRI-0E W OSH T8 € qUT sh JoT H AR HEhtd
THSM W & WIS Sordft 317 2, foheq 70w ofr fvenfis shifd, dSfardt forebra,
e 3, fo 75, ¥ T8, TSI &R, Temny wRie, Sefieror emfe 3 wehfa &
| g ezt T R T 21 wwe Sfa i vewveft foshe 3 W @ aga Teee
TEATAT 2| TS TR AW O WETRT el 85 8, 7 |iF o % o7 T T8 9, 7 O %
fore g8 s T T R,
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IS et AR et &1 8, R fUere w1 R, et &1 aoae =g T €,
Qe e foro 7k 2 18 &, T ot waterer st s o et foraTdt o ot 1
rtaror fomret 3T SATEm i )

fewdt anfecr waa oo & Tl a1 21 31 Wehfer 3 Sifer S, Heeor, STTenm
o forelt Bt off =M T U5 1 9 (IR 9E AT B AT g fet wfee |
SR | T ST 81 et |fee # e & € SR o STHTesIeh Sred-ureor 31 forre
formm T 31 fowdt 3 wnft i A S9- efie, T 2, e oM e enfecasnrl S
T f5odl, AR e Y, e weEEe ffedt et T weld &
A SIN0T o foreg, TS ISTHT AT 1 ATHTTAT 1 3R IR T 6 = sret
foet wfeea & onife et (H9q1050) & TRt T et (Hareq1900) 7k T & 7 T =t
& 5 i + HTe § TR T TSR Y AN T 2, T ST e (Hd1900
YIS ) W S oAl § GITaR0T o i Tedr 3f¥ MR & ! 81 SEmemet
e, O STTemd Ui Yo S8 FAUR T T 3o e ©, § Wi e
AT % ATged I 30 H A(d BiTd Fehfd e ORI I @A T fr=meht o
BHTETE 1 'THT F1ed’ H e 8| 36 1T & ST FHiodl HTAART TH, THE
3T 3 ST T T Tepfdl Tof TeTaeT Eiivad ot formyor grawat o &y forarm 21 5 st fas
I AT TR 1 T Tiatdd 1w T S 81 feat e 7 stremd e e fyedt
o Tater off orrerofiy aweTatt ol 53h i T Grat ATEH T8 &) 378 7 shael TaieuT
% T are & WawoT o forwer  fora, 1fig wfarofir it o 3fed SwinT  wear
o foar o weeot gema & fdy ot fen et R St T, etk o B, WS
wferer 3fe et o Sty ot o, Teee ST, St STR 1Y Sqer a0t HI
SATcHRT~5d UV 9T STehT Fowa 91 21

Tifged 3T qHISN | &0 TFY 8| 37a: g it S il +ig off wme =
peTir Arfecd o TR | STeX AET 21 U HedT AIECIHR U SIS H TR S
AT TRRT T 319 o= 1 99 ST 31 U |ifecish auTsifaet T e
T A A fnfifrredt & @er % o St stidiem 3 Rt 81 T ade
T H o1 W 7T % U 36 Wb & — HOWIST Aieiehs §3T1-2012 (HgHT ATS), T
T fad gt Uw (&Sia) -2011, TH 5o 6 A1 (ITTHT @) - 2008 TAT FHEAT S -
2005, (ATFERT I19T)1)
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e ¢ fewmd geh uR - A= Esiie T U e wotsh dTeT IURAE R 39
3T H ESfiar STERfiTeR TRIar o ehel i 7 shaet fafed A § afee TSy & i
T T STIHIATE! ATHIEERaT o hereaed 3us1 Gaki sl 3T 3 +ff & 81 3T
TSR 5 WS ShT SATCHT WX ool e 34 STHTIY ST 19T &) ST <t Steferdm 31
ST & ¥ 98 et iede |1 T8 7T &) U1 | wsita ohi feid 39 o1 ! < @ foh
Sfrar Sfeh g Attt 37 Sfee % & § B ATt STad Suafoerlt it J FHeE
ST o §ER H 3cq~ B ATt fahfaai i EFT < & Siiee qed, M 9 JoH, gared
I 3TeATeH ShT TEEIm Tfeurat eTgment AT 3 ST seqary fora 21

Tk 5k o ol1S; 39 SUITE § 3TeTshT U 3 I 3g1fed fo a1 ® o6 for v
TSR et STenfires forerrd 3 8 0T ek foes Gt 1 SR dred Hdt
T T ohH 1 e g ok 231 3ok o wefrer Suctes s o dTSi & 31 el o
ST T o T 2| 37 Feloh e d e SIJAT H TSt ST oh T HETH o 8 f
TR T ohfer o wrafeor Teqor <t fefar wam ot 21 36e e o fod ot sgasda
ot et g ot SR TR T St 21 ST T 37 Rt % forg =meTe 2|
I8 9 o7 ¢ e giferd St R1 "INNT AT sherT ek o AT 376 I {94 I’
s 3T SR T AT G AT Hohd & e shiee shl TRIG-HUEd ikl 6. dl. STH
AT I HRA I HHEA h dHER Usie & F 9Md ® fh g § UH oA
FETSTSHTAATTE FH LA o (0T Ueh h1e shiee HerdT & o foreetl # 8 & e 70 |
ST ST Gl 2| & o 7 fheford 41 =t = S . off. e shfee ST e o fore
FIHT TiAd § - S qEerd $oh|" aeal (T 9 T @7 | 3ToTehl Tat St
ead fo e 3R fquae Tl &1 SweT geslt i = & foe fF 3 S e
T ST o Haw § Fa39T SRTaTa! TR o STHTSH i HIEH W i STl T 9a1
HII T - WS, 3T Fere i Ffare A HIfSTT, 991k g1 | hie Bied U 3 o9, J9
A T Bl o el U ARl Tied & €, ¥ Bl e shlse Tiie ofifory| ol et s
ST A1 U & 2, 3119 Felf gar-art fermife 3, o ke o fof g urt geum i |

TG ST ShT IU=ATE "FEATS STt Fohe 2hl TR T shl it fof @
T Uk 3UATH €| STt ok 4 AT o1 261 STel 7 shafed A ffoeh 0y-uferai o oft ug T
& Torreh T 57 @il 2l foreerTt ST U @) ST <91 § a1 Flerehl e & 56 T
1 HSita FeroT AR Sft 3 TSI H 39 ST AT § - T S o S 9 STl a%t

120|Page



o Ffe AT wfed Ard TR el H STereat Hreht =i = m fSeeh et U il W
TR TS| ST BT T ot ST o | A= = mm ged v et g 5t g
oft, fS@eh 0T SHieT 1 T4 Yata ST, 9 U e WiSH | & T AT €| 981 e
TSI T T GAT| AT TFET o STATHH UX 3T GAT| MTehidl o HETe T q 3 wamef
T TS ST 3TelT &1 T 2 b 31T ATt it ot 3% g fefe i

wgaT wrsht g foaflgd wimirgr Hietshs gaAT SU=me shi He WHET T,
fafertor SR foreamae <t 21 eTife oy A o1 SRt o @1 TR HeiY § fohq TS SHeRT
AR WAL H TSI AT ) FferToT sh1 T o AT 7 fidt 1 Jo 39— Wit
ST 31 ARG % S Tl S5 &l § SRS et g o 3 ST w@ SeE
et % S, S S STer B foRe TR 3 o TR € et SieEer Joi wge wSf
AT HT ST HeTeha gAT H foham 81 FUHTH Ic@ o T bl Wi fel
QT 3 30T H vTerRuli HEET o Trer SIS STt ST qun Sredl | o gEaay
HET U T 1 off qwian 7w 1 Wi S s e 3 SRR g arshee T
E1-argt Pafar o forerer wefieT SR g, sherl gRT el oAl AfG™ o JTdreRoT
Y T

TR1fera 3 STt WHEISTH aTel AT Sht QT § AR 13 T o JTHIOT ST qaieeT
HTET o Wi AT STk 2 FEH FAR 1 3T ISt ' et ERer F FErer
AT T TR T 21 U=ATH AT ATRIHT SRTEAT SHAT T TATEROT I FHIS o (g
ToraTeT ST 81 98 98T T I@HTE S 3 IO ST S o HT 379 TSI U1 Rl q@
TET STt 81 SEehl St ot g 07 oIelt 2. Uk ST HUH WL el § 3 Stel T, Jel sh
T&T ! STTHAT &l bl G UH LT | SThfieh ST EfHd 8 ST o s &
ST ST STe L TR & I e T Tl el Tt TMrer-SFTe S1off Hehe | o8
ST forehre o dSfiaTat diee W et aTel o1 § o Fieq Aied i @IS AT ar, aut
TS STl HTH T TS A (56 FT-HATT o SR TAT IL07 6 T H forRiy
AT BT SITAT 31 1 B fof ATRT AT Feldl 3T o BT R 2l T ok he ST & AT
o6 I T HSTH e T U1 | A Tk AraTiaeg ST SR ifH ot weevrely
&G A o T FROT H W Tk §) YA I H qeheATehl e % Hrem W i
feurfrefier qremsiien S g1 31 T8 o 0T 39 TR -

1. TRIoRLOT, SHEEAT gfg, Jegal § HHT TS T qatawer 9 9T 08 T 2|
2. ehiTehl T3T&TT o SETC & 3Feh TTeRUM SENUT i ST
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3. i & ae
4. Iftere g oG SeoT shi foream @fe |

T 0T ok AffeR ST oft Ae g foR T U s © e anfiefaes-ae
1 Wt qUId: TeITTg TIT €1 0T o6 Ffer Waf sht STeT UaT AT St 81 S ATeadi §
AT ShT 7T ST 3 ST STk ST SRt 21

e ST A1 A1 I8 2ok BH I8 G o) foh geaft o St weed @, #ifia 2 3Tk
I ITHIRAT 954 B

fewdt o TR FHATHR TS + 36 V0T THET T S ST o AT
I A AT 5 AT 2| IR ST IUATET o HTEAH & T 73 S gedt &l T
TG ST, FHE, WA Aol ST, GR, e Tl HT G, S ST % arar
&, AR S YA H I T & Gel 81 3k SUATHT T oA (IS et hl
NG, ST ST S, ST & dgd g Jrell for T, afetd =T,
TArhsiiar 3T @1k @i & S farfir wmas ol ISR st 21 |reee | i s R
R, Wi del ol g I SArhTereT H foehr aft ASEre & aRumHeEEd e
TTeRuf T THETet T S o Sufkerd st GSfiar I8 ST =T & foh &6 I
TERT A1 319 AMMeT| TR 6o T ITehRd o HUQTST T I IHTH T TN Teh W
= BT TEft o TN I WS ISt A S5l ok forw, St die o Issae wiosy %
foTT Tehferer TTErRT 3 STNT HerareTt s sht Saret oft 39 2| it | ae-ae st
& fomtor 3 Afe= it wfa Tk & B, St fasma o fofw s3-w1e st o1 fmfor stawe @,
ST g9 S GO < ST Hehd o Tord a1 o et shl S8 HI oHC IiT STt €, 36t <x
o 7 Bt U gl B T /) R ¥ R B e i afia <iet Tet 7 € e
ST B TS TR o Fadl § WL AT o HEM 4 T SR Gaad 8| Th. TRA Y
FEHT T Tt qSUdt & | forertd & w1 uT St o fFwior v 3ud AT o o T &
| Y T T T o AT HL A hT 7T TS TS ) R | WHR T 6 A At
HI AT S AT AT o 1Y FaT T sEH STHA & H S AT SR AT qgu-aeq
T A e e fored - et et offt 3 et ao e 7 O 9 g g S
B 1S off| TR Taey foh ©f et shie ST T <ar o 7T foh €t 3 SEeht g
et sl =Tt 3 theh T @Y SFeT 7 TRt ST SIEd I BT TSI o 7 & RIS gereed|
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THRTC I FfEe F qATeRe SIqT % T o1 G ged § R agd o o §
3Tl S0 R R WAET AN T ot SiT TeT € W Ie wieet agd € T E S i
ferc AT sieiten sAfveafts st HiTT LT 81 HETR 9 o =Wl &1 ¢ & 3R 7T ol
AT Er, W e ST SreeERiicrr Tt die % w s & s &
=Tt 1 gehet T 21 STediel STaTeryT H TEeht Sar <8 GUerd T8 @bl & ? Sfel Sfie &t
T T e St 7R Sfte % o et s e A T wan w o, afaa
fomet, emfeamet formet anfe it ama aft 17T g TeRdt @ oFR AR St gfara gem
3R 36k foTT TATaor sl ST SR |TST 31 379 STeh{deh STTaRyT i s & folg
HogTeie ST AR 1 aTRIc & TR ForsToeRt FeehTel = seITehi wacaul et
1T TR 21 310 TS T Wifecd 36 ¥ 7ot T e forsey semeRt STt 31 sifieh
T weRa
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Chapter - 14

St farfererar w@veron : siiferea o faterai

1 S e @1
37E%78], TAIAHIR Teal 14T, STt shicisl, STHaa, Tsre,
0 kirankhanna51 7@gmail.com

i fofererar vt woTt & Sftee S o o g & ffq wee 8 <t omm
R TR qealt T HISE Sfia ot farforerdT S aitardsiierdT st Hafid 2l S g wtawer
R (JUAH), o SFTER Sl biodiversity e sigaifrer, wifd, qor
uieRerfeifen o= o ferfereret =T ¥ ATTAT €1 T H WATeROT HREA0T 1 SfereTE sgd GO
) TETT TR TateRor & STa-Sa off, ar Afesh seepla teror-aeEe 8 T o @
IR T S Yehfcr & o, et STepfce STiehal i <ot Taed W1l e 6
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Chapter - 17

21 df aredl A & e 781 aftg Huwoiy e a1
SIGRO G|

o g were, € g R

"emremeft (et faT)
AMfI® vd AmEfoe fasm
o ey AT W, AiiHd faeafderery, e fder |4fir, IRaReER (I9.)

e amard (et fawm)

AT vd AmEfoie s

o ey RieAT AR, AiiHa faeafdererd, e fder |4iir, IRaReER (I9.)

e rathoregajendra806 @ gmail.com

g OFd © b g8 fRR 1afaRor 9 afdd oMd UaR &l aaRmeil
TS W R 3Uhl I HRU Ae fery 1 swmgy e € R [
A—9Asl 9@ T g7 & ofiera | I UIdhfad HAEF B R T
frar o <'r 21 Il & 39 JH9m 9§ 9991 ® ® O ' 9ad e & R
AR T SRR Tl Bl &I W IGd] [Ad B 39 ST Bl
fARAR 3T 9@MT BR1T| 2015 H AeAT! [ABRT e AT &89 & BRI 59D
WM WR 17 Fad [P DI U< PR BT BAAT [HAT T S FYh T8
RIer FRYer  foram Tar o | $9 Hafda dod 25 ¥ 27 Yde] 2015 # g%
SHH 2016 ¥ 2030 TP 17 ey FHR@a fby U, g@H 193 <9 FMAfed 8¢
| RN fder ® MERO, BTelifdh 1970 & TG H fa@rg <1 off, 1980 &

<o # fasg dxeor woEifa (IUCN, UNE’P ik WWEF, 1980) gRT amds
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9 918 ¥ $9 9gd g9l Rl |

wad fder &1 3 dad f[Aer & aRoiig a1 feahrs e W wed
2 gaa faem, e @ 98 ufbar 8§ S9e )1 9aiaRor den urafae
G DI JHEE Ugag TR qadd digh qr Al agl (e aredt ) >
S @1 I[oTeT | GEIR HRAT 27 Fqad AT edrs faem, fawr @ ag gfkar
g 9 gRT 9daM g Wit Wil &) ravasdhdel  wEsidr fby fad T gaiaRor
awﬁa%wwﬁwmﬁawwm%ﬁwm%m@l A B
T H g1 O UaR &1 e é@@sﬂwmﬁiﬁrﬂ%ﬂﬁu‘cﬁfﬁa
I UGl T 91l Uigl @ foly WaRre © RORIH &F sHdiawig chbl’adn
Al BT 91 AT H A 7R e E

Sustainable Development & &gl & Ugell R 2015 ¥ WYt IS &
Few TR §RT AR AT o7 | FUWON IS SaRom &1 e Hreacd
3R Aarall B SUANT BT T GRE W ARG AT & S GATEROT W AT B
FHH FRAT § 3R A B A€ I b oIy FAEF BT TRl Bl 2 |
SRR T | I8 WEs & foy b Sueig e 99a &1 sawdddl #l g,
Fr=feTRad wRE fdgall W Ua ToR STel I $H Hed Bl W I o—

o IR—VGEUIGRI FIIHROI Holl JUMferIT &1 fdaTd
o ST ReNIBRUT » Udblehd YA SUANT ATSTT
* RO B¥e SR T BT A
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FreE |l @l ardfed fby W | U8 Uh U gfRrET @ Bl e ee
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o gad g fafdudr— afe Furyeia e &1 ufshar &1 ure= foar Sirar §,
g Wl Sfifad SMaRt & o) SR oAt gATa \El 81| dfe i

142 |Page



fapra aRRafda da @1 Wxfed ox R @fegd 8, I8 Sig fafdedr & I9v
G 3N G By H wEferd wU 9 Heg Rl § |

o fxf Rerar— S 5 dowofn R Rer e &1 arer axar g,
SIATeH S99 @& SUART &1 AT H SHoll & FAdidig Gldi Bl ITIANT B
<T B piFaRITY AOlgd B bl §, OH A AR U8 W dad Udh [dy
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w4 [z 8 foraer St a9l faer ura &Rar ok |y € adqd
SR G 7 | A A e i, Amifie &R qataRer fde § &R omud #H
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BT TR 2| MY 37 Wil R & Tl af ok IR & 3w
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Hifd URfd & 39 [T H e TR & TARAG U9 889 -
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feTEROT R T |

Had f[der gg MgiRa dea— 91 dedi § €, gguo, wifd, =g e
Ih WA © e g1 A Silad & FRAR fder srar <8 dein
A UG qm 9 4T & Sitad H gE—wifa dor e FRAR a9
RE |

A § R G ¥ifc— |\ad A& &1 qEre 3 =g g 2 R S’
U HEYUl e & [STIhT Ied FAHIST H =1 Tl Sifcl wifud &R =i
d® yga gHad & 2 |

TR DI TG HRA— b1 [P BT T FAeayul ded TdT bl gofd
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